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Please send me .... MPUroBreadBoard(s) @ £18. 

This price includes VAT & PP, is applicable from Mar. 1, ’81, 
but please add 15% for Overseas Orders, make clieques/P.O. 
payable to BOSS Industrial Mouldings Ltd and allow 10 days 
for order processing and cheque clearance etc. 

I enclose a cheque/P.O. to the value of £. 

Company. 

Address. 


If you’re into 
MICROPROCESSORS 
be into an 


* MPU Section accepts 24, 28,40 & 64 pin 
DIL microprocessors 

* Auxiliary Areas accept any .3” or .6” RAM, 
ROM or peripheral chip 

* Power Bus Strips on all sides 

* 5 incoming turret Power Terminals 

* Component Support Bracket included 

* Over 1400 contact points 

* Alpha-Numeric column and row indexing 

* Eurocard size (160mm x 100mm) 

* Slots onto aU BIMBOARDS 

* Non-Slip rubber backing 

* Ideal for schools and coUeges 

* Long life, < lOm.ohms, nickel silver contacts 

The PROFESSIONALS breadboard 
that BEGINNERS can start on 


BOSS imsrmi mmim tio 

2 Herne Hill Rd, London SE24 OAU, England 
Telephone 01-737 2383 Telex 919693 
Cables & Telegrams: LITZEN LONDON SE24 
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J.BULL(Electrical)Ltcl 

(Dept. EE), 34 - 36 AMERICA LANE, 

HAYWARDS HEATH, SUSSEX RH16 3QU. 
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Kit yourself 
out with our new 
catal(^ue 


It’s full of all sorts of exciting possibilities, including a 
digital barometer. So, if you don’t trust the weather 
forecast, make your own. And get it right. 

Like all Heathkits, it contains eveiything you need, 
right down to the right kind of solder. Unbeatable 
comprehensive assembly manual. Diagrams. Highest 
quality parts. Everything to make a first class profes¬ 
sional job. One you’ll be proud of. One that will give you 
far more satisfaction than a ready-made mass-produced 
shop-bought product can possibly offer. 

Because you made it yourself. 


To: Heath Electronics (UK) Limited, Dept (EEIO), 

Bristol Road, Gloucester GL2 6EE. Please send me a copy of your 
new catalogue. I enclose 28p in stamps. 


eatnKJi catalogue witnout naving to use tnis coupon. 

,%ubuild on our experience 

UEATHKr 
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Ckxnguer 
thecT-*- 
with.. 


Industrial control systems 
motor vehicle production: 
office temperature control: 
counting: timing:metal 
analysis: food processing: 
accountancy: pay rolls: 
stock control: welding: 
flow control: alarms: 
washing machines: medical 
applications: motorcar 
servicing: smoke detector: 
depth indicators: packaging, 
production management & 
control: stress & strain 
measurement: radio: T.V: 

Hi-Fi: video: typesetting: 
printing and publishing — and 
many, many others! 

In addition to the design and 
production of electronics 
equipment now used in all the 
above — remember the enorrtnous 
world wide demand for servicing 
this equipment. 

There will never be enough trained 
people to cope! 


BritishNational POST 

Badio&ElectnniicsSG^^ IVTOW* 

SPECIALISTSINELECTRONICSTRAINIIMGFOROVER40YEARS •• 

I . . -i—-J FOR FREE 

Training peq^ for toiiu)iT^ brochure 
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MASTER 

ELECTRONICS 

NOW! 

ThflPBAjCTICAI.wav! 


This new style course will enable 
anyone to have a real understanding 
of electronics by a modern, practical 
and visual method. No previous 
knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy 
steps mastering all the essentials of 
your hobby or to start or further a 
career in electronics or as a self- 
employed servicing engineer. 

All the training can be carried out in 
the comfort of your own home and at 
your own pace. A tutor is available to 
whom you can write personally at any 
time, for advice or help during your 
work. A Certificate is given at the end 
of every course. 

You will ^ the following: 

•Build a modern oscilloscope 
•Recognise and handle current electronic 
components 

•Read,draw and understand circuit diagrams. 
•Carry out 40 experiments on basic 
electronic circuits used in modern 
equipment 

•Build and use digital electronic circuits 
and current solid state 'chips' 

• Learn how to test and service every type 
of electronic device used in industry and 
commerce today. Servicing of radio, T.V., 
Hi-Fi and microprocessor/computer 
equipment. 



N^c]bb?NOTCaiw?NewHicil±^ 

a Please send YOur brochure without any obligation to i am interested in: 


Please send your brochure without any obligation to I am interested in: 

I '1 COURSE IN ELECTRONICS 


COLOUR BROCHURE NAME 

as described above 

address 

1_1 RADIO AMATEUR LICENCE 

1 1 MICROPROCESSORS- 


1 1 LOGIC COURSE 


OTHER SUBJECTS 

block CAPS PLEASE - 
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THE AX-210 IS OUT OF THIS WORLD 

THE WORLDS MOST VERSATILE WATCH 


100 METRE WATER 
RESISTANT WATCHES 
WITH C/D ALARM AND STOPWATCH 



CASIO AX-210 

Multiple Display LCD Analogue/Digital 


ANALOGUE display of time plus: 

•Digital time display, 12 or 24 hour system. 

•Digital date, month and year, plus day flag. 

•Full month calendar display, current month. 

•Full month calendar display, next month. 

Auto-calendar pre-programmed to the year 
2029. 

Dual time modes 

•ANALOGUE display of local time plus 
digital second time zone, 12 or 24 hour 
system. 

Alarm mode 

•ANALOGUE time with digital "Alarm Set 
Time", 24 hour system, AM/PM and "alarm 
on" indicators. 

•Buzzer for 20 seconds or select "Dixie Land", 

"Green Sleeves" or "My Darling Clementine". 

Hourly time signal with 'Big Ben’ type RRP (34.95) 

chimes at noon. Easily switched on or off. ONLY £29.95 

Countdown alarm timer mode 

•Amazing ANALOGUE display, plus digital countdown. Normal and net 
times from 1 to 60 minutes with automatic retrieval of pre-entered time. 
Stopwatch mode 

•ANALOGUE countup, with digital timing of net, lap and first and 
second place times from 1/100 second to 1 hour. Confirmation signal. 
Easy setting of times and alarm with forward and backward stepping, and rapid run 
faciiity. Dims: 9.25 x 35 x 36mm approx. Mineral glass. Long life lithium battery. 
+/-15secs/month. 




W150 

£24.95* 



W150C 

£21.95* 



W100 

£19.95 


Time and auto calendar, alarm, hourly chimes, 
countdown alarm timer with repeat memory 
function, stopwatch. Time is always on diuslay, 
regardless of mode. Stainless steel. (W100 Resin). 


THESE SPACE INVADERS WILL ALARM 
YOU 

CA90 (LEFT) 

£19.95* 

CA901 (RIGHT) 

£29.95 

Time and auto calendar, calculator, alarm, hourly 
chimes, stopwatch, dual time. DIGITAL SPACE 
INVADER GAME. 

CASIO's MOST AMAZING WATCHES EVER 




CASIO 
FX702P 
(RRP £134.95) 
ONLY £119.95 

LCD scrolling display of alpha/numeric (dot matrix) characters. Input can be varied 
from 16M programme steps, with 26 independent memories, to 80 programme 
steps with 226 memories. (All retained when switched off.) Up to 10 programmes 
can be stored (PO to P9). Subroutine: Nested up to 10 levels. FOR-NEXT 
looping; Nested up to 8 levels. Straightforward programme debugging by tracing. 
Editing by moving cursor. 55 built-in scientific and statistical functions, including 
regression analysis and correlation coefficient, can be incorporated in 
programmes. Programme/data storage on cassette tape via optional FA 2 
(available soon). Optional FP 10 mini printer, PLUG-IN ROM MODULES available 
soon. Two lithium batteries give approx. 200 hours continuous operation, with 
battery saving Auto Power Off after approx. 6 minutes non use. Dimensions: 

17 X 165 X 82mm (5/8ths x 6i x 3i"). Weight; 180g (6-3oz). 

^ PRICE irxludes VAT and P&P. Send your company order, cheque, PO or phone your . 


CASIO FX602P 
(RRP £84.95) 

ONLY £74.95 
\ccess or Barclaycard number to 


TEMPU5 


LEADING CASIO DISTRIBUTOR 
Dept EEIO 

164/167 East Road, Cambridge CB1 1DB 
Telephone: 0223 312B66 
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CASIOTONE POLYPHONIC KEYBOARDS 
With built in Amplifier and Loudspeaker. 



22 instruments over 3 octaves. 4-position sound memory. Battery 
or mains. 0/P jack. Dims: 2% x 22% x 6%". 61b. 



"Son of success... The two harpischords demonstrate the Casiotone's 
talent for sparkling crystal clear tones... Even more impressive is 
the clav..." (Melody Maker). 

49 instruments over 4 octaves. 4 voice memory function with push 
button selection. 3 vibrato settings and sustain. Pitch control. 0/P 
jacks. AC only. 3% x 34% x 11%". 15.8lbs 



ONLY £199.00 

14 instruments over 4 octaves. 8x2 rhythm accompaniments. 
Vibrato and delayed vibrato. Start/stop, synchro start, tempo control 
tempo indicator, and rhythm volume. Pitch control. AC only. 0/P 
jacks. 4% X 31% X 12%". 27lbs. 



ONLY £295.00 

As 301 plus following: 16 rhythm accompaniments, with fill-in. Casio 
/^uto Chord for one finger or auto accompaniment. Plays major, minor 
and 7th chords with bass. Balance control, C.A.C. lever, chord lever, 
memory lever and octave switch. Dimensions as 301. Weight 28.21b. 


BECOME AN INSTANT MUSICIAN NO EXPERIENCE NECESSARY 
The success story of 1981. Hundreds sold already I As featured on 
"Tomorrow's World". 

CASIO VL-TONE (VL-1) 

Electronic Musical Instrument 
and calculator 



(RRP 39.95) 

ONLY £35.95 

VI-1 records and plays back up to 100 notes as a melody. ONE KEY 
PLAY or AUTO PLAY of Piano, Violin, Flute, Guitar and Fantasy, or 
create your own unique soutKls with A.D.S.R. 10 built-in AUTO 
RHYTHMS and TEMPO CONTROL. LCD digital readout of notes and 
tempo /Uso a calculator. Battery powered with memory and programme 
retention. Integral amplifier/spoaker. Output jack. With song book. 
Dimensions: 1% x 11% x 3". 

Send 20p for illustrated catalogue of selected casio and Seiko products. 


Buy British—Buy Dougias Transformers 

Maii Order from TITAN Transformers & 

Components 

Central Hall Chambers, Duncombe Street, IIooucmsIi 

Grimsby, South Humberside DN32 7EG V* W f / 

Prices inciude 15% V.A.T. Send for our V / 

Catalogue. 

TYPE ^ ^PmCE^^P^P 

TYPE gAMP^ PWCE P^P 

(-^0^0009^00M01^ - 10KVA 

TYPE VA PRICE P/P 

64 80 4-82 1 10 

69 ^ *54 vtl 

53 350 9-73 1-90 

TYPE ^AMP^ PmCE P^P 

3 4 2 »” 1-43 

TYPE ^MP^ PRICE P^P 

I ^ CASED AUTOTRXNSFOHMEHS 

TYPE AMPS PRICE P/P 

lS 4 2 7 W 1 73 

1M 8 4 12 24 1 So 

119 M 10 27 05 2 55 j 

109 24 12 32 44 4 50 | 

JTT* T'iiS'UJ'il 

TYPE VA PRICE P/P 

TYPE VA ' PRICE P/P 
415C 50 2*31 0 ^7 

416C 100 3 48 0-87 

418F 350 8 28 1-43 

4ME 750 Sn VM 

421F 1000 11 84 2-08 






' * 

1 ’: 1 

4NN04JNCIN© 

4 NEW SET 

Of BASIC 
ELECTBCNICS 

‘ I 

Book 1. Introducing E 
Book 2. Resistors/Cap 
Book 3. Inductors/Dic 

The manuals are unqut 
and represent exceptio 

way, providing an ap 
enjoyable experience, 
students, DIY enthusia 
Each part explains els 
numerous diagrams an 
circuit diagrams fqr r 
Flasher, Metronome, 
Locator, Geiger Count 
Electronic Organ, Bai 
Light and Water-opera 
meter. Radio Thermon 

Sal ray Book Company 

This 5 volume sat contains over 500 pagas. 

Sound instiff linen. Cover size 8%in x 5in. 

Price £10.00 per set (we pay the postage). 

ilactronics Book 4. Meters/Voltage-dividers 
acitors Book 5. Transistor Project Circuitry 

xies 

istionaby the finest and most up-to-date available 

written in a fascinating, absorbing and exciting 
iproach to acquiring knowledge that is a very 
Suitable for industrial trainees. City and Guilds 
sts and readers of electronic journals, 
ctronics in an easy-to-follow way, and contains 
d half tone blocks with construction details and 
naking the following transistor projects: Lamp 
Wailer, Photographic/Monostable Timer, Metal 
tar, R^io Receiver, Intercom., Intruder Alarm, 
ttery Eliminator, Anemometer, Sound Switch, 
ited Switches, Pressure-operated Switches, Light 
leter. Ice Alarm, 

KauinPicE»riGUAR^ 

Amount enclosed: £ 1 

Name: . 

i 

Address: ■ 

--- 
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TWO SIDES TO 
YOUR SUCCESS FROM VERO 


The Low Cost Eurocard Size Microboard' 


mm 

























































Vero has countless reasons 
to celebrate 20 years of Veroboard. 



That’s how Vero began 
and many of you started. 

Twenty years ago Vero introduced 
Veroboard to the designer and hobbyist 
market. 

it was then unique in its concept 
and is stili one of the basic boards for the 
eiectronics industry. Such is the influence 
that Veroboard has had, and is still having, 
that the very name has become part of 
general vocabulary. Twenty years is a long 
time in a new industry and Vero have been 
in the forefront with their standards, 
quality control and customer service 
throughout that time. 

From Veroboard through Card 
Frames to Vero Cases, we are proud to be 
of service and hope that you will agree that 
sales of millions of Veroboards is a suitable 
cause to celebrate our twentieth 

Please Telephone for 
further information about 
Veroboard and our other 
products. 


(04215)62829 


Vero Electronics Ltd., Retail Department, 
iai Estate, Chandler’s Ford, Hampshire. SOS 
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CX)ME AND JOIN US 
Whether you intend to make a career 
of it or indulge in it for amusement, 
and maybe profit, in your leisure, 
electronics is a very worthwhile sub¬ 
ject to study. We have enthusiasts 
from ten through to four-score, at 
least, amongst our regular readers. 
So if you are not already a committed 
follower of electronics, be assured 
you won’t be too young nor too old 
to make a start. 

Our new series Teach-In 82 offers 
an easy way to understand the prin¬ 
ciples of electronic circuits and to 
gain practical experience with actual 
components through simple experi¬ 
ments in our 12-parit course. 

A SURE FOUNDATION 

By happy chance this issue which 
includes a free piece of Veroboard 
(“stripboard”) coincides with the 20th 
anniversary of its invention. Like 
many clever inventions, this one 
happened almost accidentally. 

Veroboard was the brain child of 
a couple of electronic engineers who 
were designing machine tool control 
equipment in the factory of Vero 
Precision Engineering Ltd. Their 
success in making a few one-off 
“wiring boards” from copper clad 
plastics laminate was noted by some¬ 
one on the management who had the 
foresight to realise its potential. So 
this “printed wiring board” was put 
into large scale production (a 


“natural” for the firm’s milling capa¬ 
bilities) and marketed. The electronics 
industiT took to the product as ideal 
for assembling circuits incorporating 
the new semiconductor devices, and 
constructors soon afterwards dis¬ 
covered its virtues and gave a further 
fillip to sales. Because of its success 
a separate company Vero Electronics 
was soon set up. 

Those of us who had wrestled with 
transistors in the ’fifties, using make¬ 
shift methods and materials sudi as 
Paxolin, hardboard cut-offs anjj even 
cardboard as mounting bases for com¬ 
ponents, or tag strips designed for the 
valve era, seized on this new product 
with delight. It is no exaggeration to 
say today’s thriving pastime of elec¬ 
tronics has been built literally on 
Veroboard. 

We congratulate the original in¬ 
ventors and the company managers 
whose bold step turned out to be no 
gamble. 

TEN POPULAR DESIGNS 

With newcomers to electronics par¬ 
ticularly in mind, we include tins 
month a fine selection of Ten Popular 
Designs, any one of which can be 
accommodated comfortably on the 
free piece of Veroboard. As anniver¬ 
saries are in the air, we chose one 
design from each complete year of 
Everyday Electronics. That makes 
us just ten, come next month. 

FRED BENNETT 


Our November Issue will be published on Friday. October 16. See page 683 for details. 



Readers' Enquiries 

We cannot undertake to answer readers' letters requesting modifications, 
designs or information on commercial equipment or subjects not published 
by us. All letters requiring a personal reply should be accompanied by a 
stamped self-addressed envelope. 

We cannot undertake to engage in discussions on the telephone. 
Component Supplies 

Readers should note that we do not supply electronic components for 
building the projects featured in EVERYDAY ELECTRONICS, but these 
requirements can be met by our advertisers. 


AH reasonable precautions are taken to ensure t 
readers are reliable. We cannot however guarantee it, 
sibllity for it. Prices quoted are those current as we' 


hat the advice and data given to 
and we cannot accept legal respon- 
go to press. 
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SUSTAIN UNIT For electric guitar by R. A. Pen fold 

EE MINILAB Breadboarding unit with buiit in electronics by O. N. Bishop 
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Snap Indicator . 672 Damp Locator .. 


Tape Noise Limiter . 674 
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CAPACITANCE METER A desirable test instrument by J. R. W. Barnes 
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COUNTER INTELLIGENCE A retailer comments by Paul Young 
SHOP TALK Product news and component buying by Dave Barrington 
EVERYDAY NEWS What's happening in the world of electronics 

FOR YOUR ENTERTAINMENT Pacemaker, Talking Memories, Chatter Box by Barry Fox 
RADIO WORLD Armchair Traveliers, Television News by Pat Hawker G3VA 

INTRODUCTION TO LOGIC Part 6: AND, OR, NAND, Symbols and Truth Tables by J. Crowther 

JACK PLUG AND FAMILY Cartoon by Doug Baker 
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YOUR 
STRIRBOARDl 























CuSTAiN units are primarily intended 
for use with electric guitars, and as 
the name implies, devices of this type 
extend the maximum duration of the 
note from the instrument. 

The output signal from a guitar 
normally has a high initial ampltude 
which quickly drops to a much lower 
level, and then steadily dies away to 
virtually nothing over a few seconds. 
A sustain unit boosts the signal as it 
dies away, giving an almost constant 
output amplitude and effectively in¬ 
creasing the maximum time for which 
a note can be sustained. 


METHODS OF OPERATION 

There are two reasonably simple 
ways of obtaining a sustain effect, 
the most simple one being to use a 
clipping circuit of the type outlined 
in the block diagram of Fig. 1(a). 
Here the input signal is first consider¬ 
ably amplified and then fed to a clip¬ 
ping circuit. The latter normally uses 
a couple of silicon diodes to clip the 
signal at about ±0-6V. 

Thus the output amplitude is set at 
this level hy the clipping action and 
is largely independent of the input 
level. In fact, however large the input 


level may be, the output will not 
rise above the clipping level. 

It can fall below the clipping level 
if the input signal is inadequate, but 
the input amplifier is given a high 
enough gain to ensure that this does 
not happen until a few seconds after 
the commencement of a note. 


DRAWBACKS 

One major drawback to this system 
is that by clipping the signal it is 
considerably distorted. Strong har¬ 
monics of the fundamental note are 
produced, giving the same effect as a 
“Fuzz” unit. A low pass filter is 
therefore normally included at the 
output of the circuit in order to 
attenuate the harmonics that would 
otherwise give an undesired effect. 

This does not completely solve the 
problem though, since strong inter¬ 
modulation distortion is caused by the 
clipping, and this produces a very 
unpleasant sounding output if more 
them one note at a time is played. 
Most of the intermodulation distortion 
products will not be attenuated by the 
low filter as they are mainly in the 
same frequency range as the desired 
signals. 

SECOND METHOD 

The second method, which is shown 
in the block diagram of Fig. 1(b), is 
slightly more complicated but is cap¬ 
able of much improved results. As 
before, the signal is first fed to em 
amplifier. It is then fed to a voltage 
controlled attenuator (v.c.a.), which is 
a circuit that reduces the amplitude 
of the input signal by an amount 
which depends upon the voltage fed f. 
to its control terminal. 

In this type of circuit the v.c.a. 
gives little attenuation with only a 
small control voltage, and Increasing 
attenuation as the control voltage is 
raised. 

The control voltage is derived from 
the output of the v.c.a. hy way of a 
rectifier and smoothing network, and 
a certain amount of additional ampli¬ 
fication is also needed in order to 
obtain a sufficiently large control 
voltage. 
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Fig. 2. The complete circuit diagram of the Sustain Unit. 


Under quiescent condition or with 
only a very low input level there will 
be at most only a very small ccmtrol 
voltage, and a greatly amplified signal 
appears at the output. At higher input 
levels a significant control voltage is 
produced, and the signal receives a 
lower level of amplification in con¬ 
sequence. 

At still higher input signal ampli¬ 
tudes the control voltage is increased 
further, and little or no amplification 
is provided by the unit. This has the 
effect of holding the output signal at 
a certain level, provided the input is 
sufficiently stropg to produce this 
output level. Raising the input above 
this minimum level causes the gain of 
the circuit to drop and results in very 
little increase in the output level. 

This gives the required sustain 
effect because as the input level 
decays, the gain of the circuit in¬ 
creases so as to maintain the output 
level. 


ATTACK AND DECAY TIMES 

The attack and decay times of the 
smoothing circuit must be carefully 
chosen so that the unit will respond 
with suitable rapidity to changes in 
input amplitude, but not so rapidly 
that the waveform of the processed 
signal is altered and significant dis¬ 
tortion is generated. 

The unit will not properly respond 
to the transient at the beginning of 
each note as it is too brief, but this 
does not matter and is really of bene¬ 
fit as it maintains the guitars natural 
attack, which is lost when the clipping 
method is employed. 

With either system a variable 
attenuator is included at the output 


so that the signal level from the unit 
can be adjusted to one which is com¬ 
parable to the output from a guitar. 

THE CIRCUIT 

Fig. 2 shows the complete circuit 
diagram for the unit finally evolved, 
and this is of the second type, which 
is usually called a “compressor”. 

The input amplifier is based on 
operational amplifier ICl. R2 and R3 
bias the non-inverting input to slightly 
more than half the supply voltage, 
and R4 biases the inverting input 
and output of the device to the same 
potential due to a negative feedback 
action. This bias voltage gives the 
circuit optimum unclip^ped peak to 
peak output voltage swing capability. 

The voltage gain of the amplifier 
is determined by the ratio of R1 to 
R4, and is approximately equal to R4 
divided by Rl. or about 70 in other 
words. This gives sufficient sensitivity 
to produce a good sustain effect with 
any normal instrument. 

It is essential for the input amplifier 
to have a low noise level as the circuit 
will produce maximum output from 
input levels below ImV. A poor noise 
performance would result in low 
input levels being swamped in noise. 
ICl provides a suitably high perfor¬ 
mance in this respect as it is a bifet 
type which has a low noise jfet input 
stage. The distortion performance is 
also very good, and these devices are 
ideal for critical audio applications. 

VOLTAGE CONTROLLED 
ATTENUATOR 

The v.c.a. is based on p-channel jfet 
TRl, and it is its drain to source 
resistance plus R5 that form the two 


elements of the attenuator. C3 couples 
the output from ICl to the attenuator. 

Under quiescent conditions R6 and 
R7 strongly reverse bias TRl so that 
it is fully switched off and exhibits 
a drain to source resistance of 
typically about 1,000 megohms. It 
therefore causes no significant losses 
through R5, although output attenua¬ 
tor VRl and other loads on the output 
do cause losses of a few dB. However, 
the circuit still exhibits a voltage gain 
of more than 50. 

Some of the output signal is coupled 
by C5 to a common emitter amplifier 
which uses TR3 in a conventional 
configuration. The gain of the ampli¬ 
fier is far higher than is necessary, 
and so R8 is inserted in the signal 
path to reduce the gain to a more 
appropriate level. This resistor also 
boosts the input impedance of the 
stage and thus helps to reduce load¬ 
ing on the output. 

The output from TR3 is fed by C7 
and RIO to the smoothing and rectifier 
circuitry which is comprised of Dl, 
D2, C6 and R9. 

If the input signal is sufficiently 
strong, the positive bias produced by 
the rectifier and smoothing circuit 
will be high enough to switch on TR2 
to some extent. TR2 then reduces the 
bias on TRl, causing it to conduct 
more heavily and increasing the 
losses through R5. The stronger the 
input signal is made, the lower the 
bias voltage fed to TRl and the 
greater the losses through R5. This 
gives the required stabilisation of the 
output signal amplitude. 

C4 rolls-off the high frequency re¬ 
sponse of the circuit (above about 4 
to 5kHz) under quiescent or low signal 
level conditions. This helps to give 
an improved signal-to-noise ratio 


Everyday Electronics, October 1981 


655 













































under the conditions where any noise 
will be most noticeable. 

C4 has little effect at medium and 
high input levels where the resis¬ 
tance of TRl is quite low, and the 
shunting effect of C4 even at the 
highest audio frequencies is of far 
less significance. 


BYPASS SWITCH 

51 can be used to bypass the circuit 
so that the sustain effect can be 
switched out when it is not required. 
SI is a heavy duty push button type 
switch having a sequential action, so 
that it can be operated by foot. 

52 is the on/off switch, and on the 
prototype it is actually a make- 
contact on the input socket (SKI) so 
that the unit is automatically switched 
on when the guitar is plugged into it. 
This is quite common practice with 
effects units. 

An 18 volt supply is needed in order 
to enable the unit to handle high 
input signal levels without clipping 
occuring, and this is provided by two 
small 9 volt batteries (PP3 size) con¬ 
nected in series. The unit only con¬ 
sumes about 5mA. 


PERFORMANCE 

The graph of Fig. 3 shows input 
voltage versus output voltage for the 
prototype. As can be seen frwn this, 
the cwnpression commences at less 
than ImV, and increasing the input 
to as much as 50mV or so causes 
only a marginal increase (about 15 
per cent) in the output. At higher 
input levels TRl saturates and the 
gain of the unit stays at approximate¬ 
ly unity. 

As the output from a guitar is only 
likely to reach a high enough level 
to saturate TRl during the initial 
transient (if at all), when full com¬ 
pression is not necessary or achieved 
anyway, in practice the unit gives the 

> 


desired effect with the initial attack 
followed by an almost constant output 
until the input signal decays to an 
insufficient level. 



HOUSING THE UNIT 

Due to the high sensitivity of the 
unit it is advisable to use a metal 
case so that the circuitry is screened 
from sources of electrical interfer¬ 
ence. The case must also be very 
strong due to the manner in which 
the unit will be used. A diecast 
aluminium box measuring about 
152 X 82 X 50mm makes an ideal 
housing for the project. 

SI is mounted on the top panel of 
the case, and this panel should be 
left clear of other controls, or sockets, 
which could otherwise cause confusion 



Fig. 3. Input voltage versus output voltage 
characteristic of the Sustain Unit. 


or get in the way when operating SI. 
Apart from this the physical layout 
of the unit is not critical. 


CIRCUIT BOARD 

The circuit is built on a piece of 
O lin matrix stripboard, size 31 holes 
by 17 strips. The component layout 
and the breaks needed in the copper 
strips on the underside of the panel 
are shown in Fig. 4. The two mount¬ 
ing holes are 3-3mm in diameter and 
accept either 6BA or M3 mount¬ 
ing bolts. 

Before mounting the completed 
panel connect flying leads of sufficient 
lengths at the four appropriate points. 
Spacers must, of course, be used over 
the mounting bolts to hold the con¬ 
nections on the underside of the panel 
clear of the metal casing. 

There is a small amount of point to 
point fashion wiring, and this is illus¬ 
trated in Fig. 5. SKI has d.p.d.t. con¬ 
tacts, but four tags are unused in this 
application as only a s.p.s.t. switch 
is required. One of the four spare 
tags is used as a convenient point to 
provide the interconnection between 
the two battery clips. 


USING THE UNIT 

Best results from the unit will prob¬ 
ably be obtained with the volume 
control on the guitar set at maximum. 
VRl is merely adjusted to give the 
same volume level with the unit 
switched in as when it is bypassed. 

The unit provides a cwsiderable 
increase in gain, and this could lead 
to problems with stray mechanical or 
magnetic feedback between the loud¬ 
speaker and pick-up if the latter is 
not a humbucking type. In such cases 
it is essential to ensure that the 
guitar is as far away from the loud¬ 
speaker as can be arranged, and if 
necessary the volume control on the 
guitar can be backed off slightly. )3 

















R4 3-3M 
R5 15k 
R6 1M 
R7 680k 
R8 100k 
R9 390k 
RIO 56k 
R11 4-7k 

R12 2-2M 

All miniature i watt ±5% (±10% 
over 1M) 


Capacitors 

Cl lOOyuF 25 V elect. 

C2 470nFtype C280 
C3 10/iF 25V elect. 

C4 3-3nF ceramic plate 

C5 1/rF 25V elect. 

C6 10/*F 25 V elect. 

C7 1/iF 25V elect. 


Semiconductors 
IC1 LF351 f.e.t. input op-amp 
TR1 2N3820r?-channel f.e.t. 

TR2 BC109C silicon npn 
TR3 BC109C silicon npn 
D1 1N4148 small signal silicon 
diode 

D2 1N4148 small signal silicon 
diode 


Switches 

51 d.p.d.t. sequential heavy 
duty push button type 

52 Part of SKI 


Sockets 

SKI Standard (6-3mm) jack 
socket with d.p.d.t. 
contacts 

SK2 Standard (6-3mm) jack 
socket 


Miscellaneous 

Diecast aluminium box measuring 
about 152 X 82 X 50mm. 0-1 in 
matrix stripboard. Control knob. 
Two PP3 size batteries and con¬ 
nectors to suit. Wire, solder. 




Fig. 4. Circuit board details, topside and underside. 
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EE TEACH411 82 



WITH EXPERIMENTS 

CONDUCTION IN MATERIALS AND DEVICES 


E lectronics is the study of devices 
in which electric charge is moved. 
The movement of charge is called 
conduction, so it makes sense to begin 
our course in electronics by studying 
this. We will then be ready to look 
next month at some of the devices in 
which charge is conducted. 


ELECTRIC CHARGE 

First of all we should ask “What is 
electric charge?” The surprising an¬ 
swer to this is that we do not really 
know what it is, in spite of the fact 
that it is a major factor in all our 
lives today. 

We know that electrons and pro¬ 
tons carry electric charge and that 
these charges are of two different 
kinds. We call them negative and posi¬ 
tive, but the use of the word “nega¬ 
tive” does not mean that electrons 
are lacking in charge when we say 
they carry negative charge. 

Negative charge is just as real as 
positive charge. The two kinds of 
charge are simply opposites in the 
sense that one unit of positive charge 
(as carried by a proton) exactly can¬ 
cels out one unit of negative charge 
(as carried by an electron). We will 
leave out of this discussion the frac¬ 
tions of unit charge carried by quarks 
and similar sub-atomic particles. 

The only way we can tell that a 
particle is charged is when we can 
detect a force caused by the charge. 
The force between two similarly 
charged particles drives them apart. 
The force between two oppositely 
charged particles attracts them to¬ 
gether. 

The amount of charge on an elec¬ 
tron is exceedingly small. For practi¬ 
cal use we need a unit of charge much 
larger than this. Our unit is the 
coulomb (symbol C) which equals the 
charge on about six million million 
million electrons. 
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COMPONENTS required for experiments during the first 6-Parts of 
Teach-In 82. Complete kits of these (LIST 2) may be obtained from 
the retailers listed on page 670. 


1 


1 


4-7kr!| 

2 lOkn 

1 22kn 

1 lookn 

1 150kn 

1 220kn 

1 270kn 

1 470kn 

1 1MQ 

All iW or iW carbon types ± 5% 

tolerance. Types prepared for p.c.b.s. 

with short preformed leads are not 
suitable. 

All leads on components to be be¬ 
tween 0-5 and 0-8mm diameter to fit 
specified breadboard (Verobloc). 


Capacitors 
Quantity Value 

i 470pF—ceramic plate or disc 

1 47nF—metallised polyester, 

Mullard C280, ITT PMT2R or 
similar. 


220/rF electrolytic 


16V types 
preferred, 
axial or 
radial 
leads. 
■Short 
lead-out 
types are 




suitable. 

All to be suitable for working at 12V. 
Very large types should not be 
obtained. 


Semiconductors 

Quantity Typt 
1 VA1 



. ,1067$ thermistor 
150 kilohn @ 25°C 
TIL100 infra-red photodiode 
1N4148 small signal silicon 
diode 

VN10KM VMOS power field- 

effect transistor 

ORP12 light dependent resis¬ 


tor 


ztX300 silicon npn transistor 
555 timer i.c. (8 pin d.i.l.) 
CD4011 CMOS quad 2-input 
N AN D gates 

CD4027 CMOS dual J-K flip- 
flop 

CD4070 CMOS quad 2-input 
exclusive-OR gates 


Miscellaneous 
Quantity Description 

1 Verostrip: 0-1 inch matrix 75 

strips size 213 x 38mm (Vero 
200-21086K) 

1 Crystal Microphone Insert 

1 Toggle Switch: standard size 

s.p.s.t. 

1 Rotary Switch 1-pole, 6-way, 

break before make contacts 
1 Knob: to fit rotary switch and 

match those in Minilab kit 
20 Terminal Pins single-sided to 

fit Verostrip (Vero half-pin 
200-21017B) 

5m P.V.C. Covered Wire: 

stranded 7/0-2mm; 1 metre of 
each of 5 different colours 
Tinned Copper Wire: 


20 s. 


Hardware! 

4BA bolt (25mm) 

4BA shakeproof washer 
4BA nut 
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CONDUCTION 

If charge is to be carried from 
one place to another, there are three 
requirements: 

(1) Charge carriers 

(2) A medium in or through which 
the carriers can move 

(3) An electric field to provide the 
force to make them move. 

Electrons have already been men¬ 
tioned as examples of charge carriers. 
These are the type we find most often 
in electronics, but there are other 
kinds, as we shall see later. 

An electric field exists when there 
is a potential difference between one 
point and another. In Fig. 1.1 the 
charged object contains many par¬ 
ticles which are positively charged. 
There is an electrical field around the 
object. Positively charged bodies are 
repelled by it, negatively charged ob¬ 
jects are attracted by it. 

If these charged objects are free to 
move, they will move. There will be 
movement of electric charge—which 
is what electronics is all about. 

When we talk about the movement 
of charge we do not usually think of 
the amount of charge being moved. 
We think of the rate at which charge 
is moved. Our unit for rate of move¬ 
ment of charge is the ampere, (sym¬ 
bol A). A current of one ampere 
carries charge from one place to an¬ 
other at the rate of 1 coulomb per 
second. 

The motion of charge causes a 
magnetic field, and an ammeter uses 
this effect to measure current. 

The strength of an electric field is 
measured by the potential difference 
(p.d.) between two points in the field. 
Roughly speaking, the p.d. tells us 
how much energy is needed to move 
a charged object from one point in 
the field to the other. The unit for 
measuring p.d. is the volt (symbol, 
V). 

Now that we have looked at some 
ideas on conduction, let us see how 
well different kinds of material can 


conduct by carrying out some simple 
experiments. 

It is expected that the Minilab (see 
page 664) will take a little time to 
complete, but this should not prevent 
you from carrying out the experi¬ 
ments immediately. The only facilities 
we shall be using from the Minilab 
in the early experiments will be the 
battery supply, the meter and of 
course the Verobloc. 

You can see from the experiment 
layouts, in Fig. 1.3 for example, that 
connections to the meter and battery 
are made via screw terminal blocks. 
Essentially this is all that is required, 
especially for the simple experiments. 
Even the terminal blocks may be dis¬ 
pensed with initially with the meter 
and battery leads “plugged” directly 
into the Verobloc. 

The experimental layouts therefore 
are suitable for use with and without 
Minilab. 


EXPERIMENT 1.1 

How well do different materials 

conduct? 


Look at the circuit diagram (Fig. 
1.2) and how to set it out on the 
breadboard in Fig. 1.3. You are using 

— EXPERIMENT 1.1 _ 


the electric field produced by a 3V 
battery. In other words, the p.d. be¬ 
tween the ends of wires A and B is 
3V. The meter is included in the cir¬ 
cuit to measure the current. A sensi¬ 
tive meter is used because the cur¬ 
rents will be small. 

When the needle is defiected fully 
to the right the current is lOO^A. 
The symbol ‘VA” is read as “micro¬ 
ampere”, or “microamp” for short. A 
microampere is one millionth of an 
ampere. 

The aim of this experiment is to 
measure the current that flows through 
different materials when a p.d. of 3V 
is applied. Use the two bare ends of 
wires X and Y as probes to touch 
against the different materials and 
devices listed below. Measure the cur¬ 
rent (if any), and keep a note of its 
value. Be ready to take the probes 
away quickly if the needle should 
swing beyond the right-hand end of 
the scale. Here are some tests to try: 

(a) Hold one bare wire end X and 
Y in Fig. 1.3 in each hand, gripping 
its metal firmly. Measure the current 
flowing through your body (seen on 
the meter). Remember this point in 
future, and always hold the wire by 
its insulation. Remember this also 
when handling plugs—always hold 
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tag. Try touching the lead end Z con¬ 
nected to the gate (g) terminal with 
your finger. We will look again at 
that effect next month. 

In the remaining two sections of 
Experiment 1.1, the items pass rather 
large currents. If you put a resistor 
in the circuit, R4 in Fig. 1.4, most of 
the current can be made to pass 
through the resistor with only 1 per 
cent passing through the meter. This 
means that a reading of lOO/^A is now 
equivalent to a total current of 
lOOOOfcA, or 10 milliamps (10mA; a 
milliamp is one ten thousandth of an 
ampere). 

The value of the resistance to 
achieve this is calculated by dividing 
the meter internal resistance value 
by 99. In the case of the meter used 
in the prototype Minilab, its internal 
resistance was 4000 ohms. Dividing by 
99 gives 44 ohms. The nearest value 
to this from the range of resistor 
values generally available (preferred 
values) is 39 ohms which explains 
why this value appears in Fig. 1.4. 

For meters other than this one, the 
value may be found printed on the 
facia. If not it may be approximately 
determined by subtracting the sum of 
the values of R2 and R3 supplied with 





them by their plastic casing. 

(b) Test a piece of wood, a piece 
of glass, pieces of plastic, paper, a 
piece of thin paper tissue about 
5cm X 1cm soaked in water, a film of 
carbon (make this by holding a piece 
of glass over a burning candle to 
“smoke” it) by holding wires X and Y 
on the various materials as seen in 
Fig. 1.3b. 

(c) To test the thermistor RTHl. 
The layout for this is shown in Fig. 
1.3c. Place wire X in breadboard 
location H12. Watch what happens to 
the current as you hold the thermistor 
tightly in your hand to warm it. Next 
put the thermistor on a block of ice to 
cool it. 

(d) the VMOS transistor can next be 
tested, see Fig. 1.3d for layout. Trans¬ 
fer lead X to breadboard location D7. 

'niink of the transistor as contain¬ 
ing a bar of semiconductor material 
joining the source (s) and drain (d) 
terminals. Measure the current that 
flows between these two terminals. 
Try warming the transistor by touch¬ 
ing a piece of hot metal (not red-hot!) 
against the metal tag for a few 
seconds only. What effect does this 
have on the current? Try cooling it 
by touching a block of ice against the 
■!■!■ EXPERIMENT 1.1 


your Minilab Kit from 25000 ohma, 
Use the nearest preferred value below 
this. 

The circuit for sections (e) and (f) 
of Experiment 1.1 is shown in Fig, 
1.4 with the layout on the breadboard 
in Fig. 1.5. The wire ends marked 
X and Y should be touched on; 

(e) The contacts of a 25W or 40W 
electric light bulb; the current flows 
through its metal filament which is 
very thin. 

(f) Some water in a glass (distilled 
water if you have some); then add a 
little table salt and stir. 


GOOD AND BAD 
CONDUCTORS 

Experiment 1.1 has shown that some 
substances (for example, wood, 
plastic, dry paper) are bad conduc¬ 
tors. They have high resistance. Some 
pass no current at all. The reason is 
that they have no mobUe charge car¬ 
riers in them. 

It is true that we can charge 
materials of this kind by rubbing 
them with a dry cloth for example. 
This leaves electrons scattered over 
their surface (or removes electrons 
leaving a positive charge) but elec¬ 
trons are attached to atoms and are 
not free to move, so there is no 
current. 

Some other materials such as 
metals, are good conductors. The fila¬ 
ment of a lamp can carry a large cur¬ 
rent, even though it is so thin. 

Electrons can easily escape from 
the atoms of a metal. They wander in 
the space between the atoms. These 
“free” electrons are available as 
charge carriers whenever the metal 
is in an electric field. 

Water is a poor conductor. But 
when salt is dissolved in it, the solu¬ 
tion is a good conductor. Such a 
solution is called an electrolyte. 

Carbon is a poor conductor but use¬ 
ful in electronics. We use it to make 
resistors. 

Two of the devices you tested 
showed interesting behaviour. The 
thermistor is a rod of semiconducting 
material. When cold it is a very poor 
conductor, but it begins to conduct 
slightly more when warmed. This is 
because electrons escape from the 
atoms of the semicoducting material 
as its temperature rises. These elec¬ 
trons then act as charge carriers. We 
shall have more to say about conduc¬ 
tion in semiconductors later. 

The VMOS transistor (TRI) also 
contains a bar of semiconducting 
material which behaves in the same 
way as the thfermistor when it is 
warned or cooled. A more interesting 
point is that the current passing 
along the bar changes when you touch 
your finger against the gate terminal. 
We shall investigate this effect in 
more detail neirt month. 


Everyday Electronics, October 1981 


















Fig. 1.6. Two ways of connecting resistors. 
In (a) they are said to be in series and in 
(b) they are connected in parallel. 


OHM’S LAW 

In the early 19th century a German 
physicist, George Ohm, did some ex¬ 
periments rather like the ones you 
have just done. He did not have semi¬ 
conductors to work with, but he 
measured the current flowing through 
wires of various kinds. He summar¬ 
ised his results like this: 

“The current passing through a 
wire at constant temperature is 
proportional to the p.d. between 
its ends.” 

This has since become known as 
Ohm’s Law. Nowadays we use this 
idea to define our unit for measuring 
resistance that a wire or other piece 
of material offers to the flow of elec¬ 
tric current. We say that if the p.d. 
between two ends of a wire (or other 
material) is IV and the current is 
lA the resistance of the wire is 
1 ohm (symbol, A). 

We can write this as a formula 
which we shall use many times during 
this course: 

V=IR 

In this formula, V is the p.d., 
measured in volts; I is the current, 
measured in amperes; and R is the 
resistance, measured in ohms. We can 
write the formula in two other ways: 

V V 

and 

Given any two of the quantities, we 
can calculate the third. 


COMBINING RESISTANCES 

There are two ways in which resist¬ 
ances can be combined, in series and 
in parallel Fig. 1.6 shows what these 
terms mean. 

In Fig 1.6a the same current I 
passes through each resistance. So 
we can write: 

Vi = IRl and V^ = IR2 and Va = IR3 

The total p.d. across all three re¬ 
sistances is: 


yT=Vi+Va+ya = KRi + R2 + R3) MEASURING P.D. 


If the combined resistance of all 
three is R^, then: 

Ft HRl +R2 + R3) 
Rt-j - j 

= R1 +R2 + R3 


In short, their combined resistance 
equals the sum of their separate re¬ 
sistances. 


With resistances in parallel, there 
is the same p.d. across all three re¬ 
sistances, but different currents may 
flow through each. The total current 
is: 


^ Rl^ R2^ R3 


Given a known current and a 
known resistance we can calculate 
the p.d. across the resistance. We 
make use of this fact in electronics 
to measure p.d. by measuring current. 

The meter in Minilab has resistors 
Rl, R2 and R3 connected in series 
with it, see Fig. 1 on page 665. The 
resistance of the meter in the proto¬ 
type is 4000A (4 kilohm, or 4kfl), 
and the resistance of Rl is lOOkA. 
Their combined resistance in series is 
104kn, according to the formula 
above. If we connect a supply voltage, 
say Vi to — VE and lov to pass a cur¬ 
rent of 100/uA through the meter and 
Rl, the p.d. between the sockets is 
Vi = 7R = 1000 X10-«X 104X108 = 
10 ^V. 


Their total resistance can be found 
from the formula: 

Rt~V~R1^R2^R3 

55* EXPERIMENT 1.2 :__ 


The factor lO-® is used because cur¬ 
rent is in microamps (l/iiA=10-8A), 
and the factor 10* is used because the 
resistance is in kilohms (lkli=108n). 
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The meter shows full scale deflec¬ 
tion (f.s.d.) when the p.d. is 10 W, 
which is close enough to lOV for our 
purposes. 

The series resistor converts the 
microammeter to a voltmeter reading 
lOV f.s.d. Readings of other p.d.s are 


Fig. 1.7. Testing the 
meter connected as 
30 IS equivalent) a 10 volt full scale 
JO 3V. / voltmeter. The wire 

shown in 3V position 
should be placed in 
each of the positions: 
shown dotted. 

in proportion: 
when the needle 
points to “40”, the 
p.d. is 4V. 

To test the volt¬ 
meter, connect up 
as in Fig. 1.7 and 
put the meter lov 
lead in to each of 
the battery ter¬ 
minal block positions in turn except 
12v. 

When we connect to — ve and 2 -5V 
the meter is in series with R2 and 
R3. Their total resistance is 4kn-l- 
20kn-l-lkft=25kn. For a f.d.s. current 
of 100,uA, the p.d. between sockets is 


STRIP A 


EXPERIMENT 1.2 ! 



V=100X10-'X25X1{F=2-5V. 

This gives a 2-5V f.s.d. voltmeter, 
useful for measuring lower p.d.s. with 
greater accuracy. 

POTENTIAL DIVIDER 
If we require a p.d. which is less 
than any of the fixed p.d.s from the 
battery, we can use two resistors in 
series as shown in Fig. 1.8. If the p.d. 
across the two resistors is the 
current is I=Vj^/{R4+R5). The p.d. 
across the lower resistor is and 
I=Vf)jj^/R5. Since I is the same for 
both equations; 

Fin Kqut 


h R3 ' 


R4 


giving: 

R4 + R5 

The network of resistors has di¬ 
vided the potential, so we call it a 
potential divider. The calculations 
assume that no current flows from the 
divider into the meter or into any 
other circuit that may be connected 
at the same point. In practice a small 
current does flow to the meter, so the 
actual p.d. across R5 is always a little 
less than the calculated value. 

However, provided the outflowing 
current is small, we need not worry 
about this. In general, if the current 
leaving the junction of the resistors 
is less than one tenth of the current 
flowing through the network, we 
ignore its effects. 

EXPERIMENT 1.2 


The circuit for this experiment is 
shown in Fig. 1.8 and the suggested 
layout on the breadboard in Fig. 1.9. 
The voltage across R5 can be read 
from the meter. 

Measure the output p.d., using the 
meter. Does this agree with the result 
obtained by calculation? Try again 
with a 330fl resistor in place of R4. 
Then make R4=470fl and R5 = 
33911 and try again. 

If we connect a variable resistor as 
in the circuit of Fig. 1.10, it acts like 
two resistors in series, with the wiper 
at their junction. The resistor be¬ 
comes a potential divider which can 
be set to give any p.d. between OV and 
Vjjf. Investigate its action, using the 
layout shown in Fig. 1.11. 


PRACTICE SPOT 
In Experiment 1.1 you measured 
current through various materials and 
devices when the p.d. was 3V. Cal¬ 
culate the resistance of (a) your 
body, hand to hand; (b) the wet 
tissue; (c) the lamp; (d) the thermis¬ 
tor warm and cold; (e) the transistor 
warm and cold. 
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values required. The value of each is shown in circuit diagram—otherwise 



Ordering Components 

Around this time of the year many new 
recruits are commencing the most 
fascinating of all hobbies, "Electronics”, 
and it is my agreeable task to guide their 
faltering footsteps in the mysteries of 
purchasing Components. This being the 
case I must ask my reg ular reader to bear 
with me, that is, unless he or she wishes 
to refresh his or her memory on these 
procedures. 

You may be extremely lucky and have a 
little man round the corner who will 
attend to some of your requirements, but 
many of you will have to rely on Mail 
Order. Don’t be dismayed by this, there 
are plenty of us dying to fulfil your needs 
and while I and my colleagues have 
always been eager to help you, the reces¬ 
sion has put a keener edge on our per¬ 
formance. In other words it is a "Buyers 
Market". 

I suggest your first move is to send for 
about four or five catalogues and then 
study them carefully. Make a list, showing 


irmiEENCE 

By PAUL YOUNG 

o' g ' 

who has the best selection of capacitors, 
resistors, etc., and so on. For example, 
dealer "A” might have the best selection 
of variable capacitors, and dealer "B” the 
largest selection of transistors, this will 
be a useful guide when ordering parts for 
a project. Let me say, at this point, never 
fail to read the Shop Talk page which gives 
invaluable information especially on the 
sources of supply of unusual components. 

Let us assume you have reached the 
point where you have made your list of 
what you wish to buy. Most mail order 
companies supply order forms, always 
use them when provided. Paperwork is 
time consuming and costly and not many 
of us keep copies of your orders. Instead 
we ask you to return the original, in case 
of a query, so make sure you keep the 
order until you have checked that all the 
goods are there and as ordered. 

Naturally, you are keen to start on your 
project and any delays are irritating but 
always remember your letter may take two 
or three days to reach us and even with a 
by return service you must allow another 


the device may suffer damage. 

The potentiometer can be con¬ 
sidered as a resistor which can be 
tapped anywhere between its ex¬ 
tremes. As the shaft is rotated clock¬ 
wise, the wiper moves towards B. 

The VA1067S rod thermistor is a 
heat sensitive resistor made of semi¬ 
conductor material. May be connected 
in circuit either way round. 

To be continued 


QUESTION TIME 

1.1. Which part of an atom carries 
negative charge? 

1.2. What kind of force exists be¬ 
tween two positively charged ob¬ 
jects? 

1.3. What is the practical unit of 
electrical charge? 

1.4. Name three examples of charge 
carrier. 

1.5. If a current of 2 amperes flows 
for 3 seconds, how much charge is 
carried? 

1.6. Which kinds of material make 
the best conductors? 

1.7. What does f.s.d. stand for? 

1.8. The bands on a resistor are 
brown, red, orange. What is its 
resistance? 

1.9. When a resistor has a p.d. of 
3.4V across it, the current flowing 
through it is 5mA. What colours 
are the bands on the resistor? 

1.10. If the potential divider of 
Fig. 1.8. has R1 = 150kn and R2= 
15i2 and Vin=11V, what is Vout? 
Answers in Part 2. 


two days and most likely there will be an 
intervening weekend. 

Many firms have a fixed postal charge 
which means you lose on the small parcels 
and gain on the big ones. Last, but most 
important of all, write your name and 
address clearly on your order. 


Component Ratings 

Probably the two most used building 
blocks in construction are resistors and 
capacitors, so a few words on these 
would not be out of place. The two factors 
you need to know with capacitors are the 
capacity given in either Picofarads (pF), 
Nanofarads (nF) or Microfarads (/iF) and 
the voltage. 

The designer usually states quite 
clearly the type he expects to be used, 
that is, ceramic, silver mica, polyester 
or electrolytic, but remember that with 
electrolytics the tolerance is usually 
-1-50 per cent and —20 per cent. As far 
as voltage goes, it is usually safe to go 
above the suggested one, but not below, 
remembering of course that as the voltage 
increases, so does the physical sizel 

The two factors given with resistors are 
wattage and tolerance but here we have a 
curious anomaly. It might be thought that 
the wattage is given to indicate the 
current passing through them, which in 
term means it must dissipate a certain 
number of watts, but when the value 
given is below one watt it is usually given 
as an indication of physical size; larger 
ratings and in some cases even smaller 
wattage types may be used. 

As regards tolerance, these days most 
resistors are 5 per cent which is adequate 
for the majority of purposes. 
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COMPONENTS 


Guidance only £15 excl. batteries 
Approx cost and case 


The Minilab was designed to provide 
• a portable electronic experimental 
deck for those who are starting 
to follow the Teach-In 82 series 
beginning this month, see page 658. 
With the facilities provided by Mini¬ 
lab and the additional components 
listed on page 658, you will be able 
to undertake every experiment des¬ 
cribed in Parts 1 to 6 of this series. 

When the series is over, Minilah 
will continue to be of great use to 
you. In fact it is a generally handy 
workplace for any electrcmics en¬ 
thusiast, ranging from the beginner 
to one who has reached the stage of 
wanting to design and huild his or 
her own circuits. 


FEATURES 

The general purpose circuitry with¬ 
in the basic Minilab is shown in Fig. 
1 and provides the facilities listed 
below. All facilities are accessible 
through terminal strips TBl, TB2, 
TBS, mounted immediately behind the 
Work Panel. 


Power Supply 

With the younger and least ex¬ 
perienced experimenters in mind we 
have decided that a battery is the 
safest and most convenient form of 
supply. The circuits to be built have 
low current requirements, for which 
a battery is perfectly adequate. There 
is also the great 
advantage that the 
Minilab is com¬ 
pletely portable 
and can be used in 
any room, without 
need for a mains 
power socket. 

The battery 
supply consists of 
eight dry cells, B1 
to B8 providing a 
maximum voltage 
of 12 volts(V) d.c. 
It is tapped at 
several points to 
give 1-5V, 3V, 6V, 
9V, as well as a 
balanced +6V 
supply for opera¬ 
tional amplifiers. 

The batteries are 
housed in the case 
of Minilab, to¬ 
gether with all the 
other facilities. 


PLEASE PRESENT THIS COUPON 
TO YOUR LOCAL RETAILER 

£10FF 


VERO ELECTRONICS LIMITED 

TO THE PURCHASER TO THE RETAILER 

» accept this coupon 


A complete kit of the com¬ 
ponents listed below may be 
ordered as LIST 1 from the re¬ 
tailers appearing on page 670. 


All iW carbon or metal film ±2% 

Potentiometers 
VR1 10W1 carbon lin. law 
VR2 lOOkn carbon lln. law 

Capacitor 

Cl 500pF miniature variable 
capacitor, solid dielectric 

Semiconductors 
D1,2, 3 TIL209, TIL220 or 

similar red light emitting 
diodes with fixing clip/ 
bush (3 off) 

Switches 

SI, S2 push-to-make, release- 
to break miniature (2off) 

53 push-to-break, release- 
to-make miniature 

54 single-pole double¬ 
throw standard toggle 

Miscellaneous 

ME1 100/*A d.c. moving coil 

panel meter—see text 
LSI 8ohm moving coil loud¬ 

speaker, 45 to 80mm 
dia. 

B1-B8 HP2 1-5 volt cells 

(8 off) 

TB1-TB3 2-amp 12-way screw 
terminal blocks (3 off) 
Verobloc solderless breadboard 
or similar—see text; battery hold¬ 
ers to suit four HP2 type cells (2 
off); control knobs, skirted with 
index line to fit VR1, VR2 and Cl 
(3 off); p.v.c. covered stranded 
wire, 1 metre each of 

six different colours (6 metres); 
OB A solder tags (3 off)—only for 
in-line battery holders; 2A 12-way 
terminal block (for modules): 
materials for case, see CUTTING 
LIST on page 667, 
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Meter 

A single low-cost microammeter 
MEl is provided for measuring cur¬ 
rents up to 100 microamps. The series 
resistors (Rl, R2 and R3) allow it to 
be used to measure voltages up to 
2-5Vor lOV. 

The values of the resistors, in par¬ 
ticular R2 and R3, shown in the circuit 
diagram have been selected for use 
with a particular meter having an 
internal resistance of 4 kilohms. 
Teach-In 82 kit suppliers will be 
selecting resistor values to suit the 
meter supplied which may be other 
than 4 kilohm. This selection is only 
likely to affect the values of R2 and 
R3. It is possible that only a single 
resistor will be required and supplied. 

By means of suitable shunt resistors 
it can also be used for measuring 
currents larger than 100 microamps. 
The way to use this meter will be 
fully explained during the series. 


Light emitting diodes 
Small lamps have many uses as 
visual indicators as will be explained 
during the series. The Minilab is 
equipped with three visual indicators 
in the form of light emitting diodes 


(l.e.d.s) Dl, D2 and D3 mounted on 
the Control Panel. These are semi¬ 
conductor devices which when excited 
by the application of a voltage, emit 
a red light. 


Switches 

There are four switdies SI, S2, S3 
and S4 having three different func¬ 
tions: SI and S2 are push-to make, 
release to break button types; S3 is 
the inverse of the previous being 
push-to-break, release-to-make push 
button type; S4 is known as a single 
pole double-throw (s.p.d.t.) or single¬ 
pole two-way. Here the centre ter¬ 
minal makes with either of the other 
two depending on its position. 


Potentiometers 

There are two potentiometers VRl, 
VR2 having values of 10 kilohm and 
100 kilohm respectively. These devices 
have three terminals. The extremes 
have a specially prepared carbon 
track between them forming a resist¬ 
ance in these instances of 10 kilohm 
and 100 kilohm. The centre terminal, 
known as the wiper is in contact with 
the track and its position along the 


track is determined by the angular 
position of its shaft. Variable resistors 
may be formed by using the wiper 
and one other terminal. 


Variable Capacitor 

A variable capacitor Cl having a 
capacitance suitable for radio tuning 
circuits is included. 

The capacitance is a function of the 
fixed distance between, and overlap 
area of, two sets of parallel plates. 
Angular rotation of its shaft moves 
one set of plates relative to the other 
varying the overlap and thus its 
capacitance. 


Loudspeaker 

A miniature low power loudspeaker 
is fitted to the base of the Minilab for 
audio experiments. This transducer 
converts electrical signals to sound 
waves. 


Modules 

The Minilab described in this issue 
is the basic version. It will be noted 
that there are vacant spaces on the 
Control Panel. These are left ready to 
receive the controls and readout of 
three special modules, that are to be 
built into Minilab at a later date 
during the series. The circuits and the 
way the modules work will be de¬ 
scribed in the series as it progresses. 

Each module is simple to construct 
and is a useful experimental and 
design tool. The three modules to be 
included are: 

(a) a low-noise signal amplifier 

(b) a square-wave oscillator which 
can be set to any one of four fre¬ 
quencies 

(c) a 7-segment Le.d. display. 


BREADBOARD 

A “solderless breadboard” is used 
for interwiring the ownponents ac¬ 
cording to the circuit diagram. It has 
a matrix of “sockets” arranged on a 
01 inch grid and these are grouped 
(wired internally) to provide blocks 
of common sockets, in all 58 five-input 
sockets with four separate bus beus 
on the perimeter in the case of the 
Verobloc used here. The centre sec¬ 
tion sockets each allow up to five com¬ 
ponents to be interconnected at one 
point and should therefore be suitable 
for many circuits. This number can 
be extended by linking two or more 
groups as required. 

The leads of the components and 
wires are simply push^ into the 
sockets to make a good electrical con¬ 
nection. This is an economical and 
quick way of wiring up components 
for experiments and project testing. 
When the experiment is completed, 
they can be quickly “unplugged” 
ready for re-use in other experiments. 
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The breadboard is fitted to the Work 
Panel with double-sided adhesive 
tape. There is ample working space 
around the breadboard with plenty of 
room for mounting an additional 
board or boards should your en¬ 
thusiasm take you in the direction of 
expansion. 

The breadboard used in Teach-In 
82 is the Verobloc, which is one of 
the smaller and least expensive of 
the 0-1 inch matrix boards. Should 
you already possess a different board 
of this type (for example EuroBread- 
Board or Protoboard) it can be used 
instead of the Verobloc. 

Note that integrated circuits are to 
be used on several occasions during 
the series, so it is essential that what¬ 
ever breadboard you install is capable 
of holding at least two 16-pin dual-in¬ 
line integrated circuits. 



CASE 

Details for constructing the Minilab 
case are shown in Fig. 2. Also con¬ 
tained on this page is the cutting list 
for all peuts. All dimensions are in 
millimetres. 

All parts should be cut to size 
according to this list and any rough 
edges arising from saw cuts rubbed 
smooth with glasspaper. Nails and 
woodworking adhesive, Resin W, were 
used for all fixings. The nails were 
later punched below the surface and 
filled in with Polyfilla and then 
sanded. 

Fix the batten, control panel sup¬ 
port and rear panel fixing to each 
frame side panel followed by the 
batten on the frame front member. 
When set, apply adhesive to the ends 
of the frame front member, frame 
divider and frame top member and 


The Verobloc may be 
used as a “handle" to 
remove the Work 
Panel allowing access 
to the storage com¬ 
partments. 

secure each in position with nails 
using the base panel to keep the 
assembly square. When set, glue and 
nail the base in position, having pre¬ 
viously made the array of holes to 
suit the loudspeaker. This can be 
followed by the horizontal rear panel 
support. The centre support can 
finally be glued in position to com¬ 
plete the case frame. 

In the prototype the Work Panel 
and Control Panel were made up from 
3mm plywood and covered with 
Formica. These may be painted or 
varnished if preferr^. 

The bare plywood panels, should 
be tried in position on the framework, 
and if necessary their dimensions 
modified to fit neatly in their final 
positions. A gap of about 4mm 
should exist between Control Panel 
lower edge and frame divider to 
allow the wires to pass from the ter¬ 
minal blocks to control panel com¬ 
ponents. A slightly oversized piece of 
plastic laminate can be glued to the 
panels using Evo-Stik or Thixo Fix 
and when^set filed down to size. 

Only the drilling of the rear and 
control panels remains. With the 
latter, use of a sheet of self adhesive 
paper or a number of self adhesive 
labels strategically placed are advised 
for marking out the positions of the 
holes on this pemel. Besides providing 
protection to the surface during this 
operation, the paper will also reduce 
any likelihood of the drill bit slipping 
as drilling starts. 


NOTES ON DRILLING 

It is advisable to wait until you 
have the Minilab components to hand 
before drilling the holes in the Control 
Panel. The diameters of the holes 
shown are for the particular com¬ 
ponents at hand when building our 
Minilab. It is possible that you may 
obtain alternative types of component 
which may not be exactly the same 
size as specified. Do not be tempted 
to rearrange the layout on the Con¬ 


trol Panel. Space has been left for the 
modules to be added later. 

Panel mounted ccunponents for the 
modules will not be at hand until 
later in the series, but it is advised 
that the holes to accommodate these 
are made at the same time as the 
others, before any components are 
mounted. 

We believe it will be safe to go 
ahead and drill the three uppermost 
right hand holes the same size as 
that you drill for S4. Also the hole 
between VR2 and Cl the same size 
as VR2 fixing hole. 

The rectangular cut-out in the 
panel is to suit a particular 7-segment 
display that will be uniquely defined 
later in the series. It is in order there¬ 
fore to cut this aperature to the size 
shown. 


METER CUT-OUT 

A large circular cutter will be re¬ 
quired for making the meter cut-out, 
its diameter to accommodate the 
meter rear moulding. Alternatively a 
ring of small holes may be drilled 
side by side around the internal cir¬ 
cumference of the cut-out and a small 
saw blade used to cut between 
adjacent holes and then filed smooth 
using a half-round file. A fret saw 
may also be used to make the cut-out. 

Fixing hole positions can then be 
determined and made with the meter 
sitting in the cut-out. 

The rectangular cut-out is to accom¬ 
modate a seven-segment display to be 
fitted later in the series and is easiest 
made by drilling two holes about 
10mm diameter and thmi filing square. 
A file with an uncut edge is advised. 

The two fixing holes for the variable 
capacitor should be marked and 
drilled using measurements taken 
frmn the capacitor supplied in your 
kit Alternatively it can be glued 
using an adhesive such as Araldite. 

Finally countersink the four panel 
fixing holes. 
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Fig. 3. Overhead view of screw 
terminal blocks showing wiring 
positions of leads from Control 
Panel mounted components. You 
can see the meter series resistors 
R1, R2 and R3 connected directly 
to the terminal block and secured 
by the terminal block screws. 
Solder R2 and R3 after they are 
secured to the block. 


Fig. 4. Underside view of the 
Control Panel with all its com¬ 
ponents in place and wiring details 
to the terminal blocks. Connect 4 
to 4, 5 to S and so on. 


Fig. 5. Wiring details when using 
the lateral style battery holders 
showing connections to be made to 
the terminal block, see Fig. 3. 


Fig. 7. Full-size label that may be 
cut out or copied and then glued 
on the Work Panel top edge to 
identify functions of terminal block 
positions. 
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Wiring to the terminai biocks with the Controi Panei convenientiy 
supported in an upright position. 


For neater appearance, the under¬ 
side of the control panel top edge was 
chamfered so that it fitted close up 
against the frame top member. 

When this has been done, the fixing 
holes fw this panel should be made 
in the panel supports using the Panel 
as a template. 

The external framework can now 
be prepared and painted; gloss or 
varnish is considered more suitable 
than emulsion paint. 


CONTROL PANEL LABELLING 

It is recommended that all controls/ 
indicators on the Control Panel are 
clearly labelled so that you know 
exactl:^ which control to use during 
your experiments. This can be carried 
out with Letraset or similar rub-down 


lettering. The result 
with this method is 
seen in the photo¬ 
graphs of our Mini¬ 
lab. 

This is more easily 
done before mount¬ 
ing the components 
on the panel, but 
make allowance for 
protruding bushes, 
nuts and knobs which 
might cover the let¬ 
tering when the 
items are in position. 
The lettering should 
be protected from 
wear by spraying 
with a clear lacquer 
such as Letracote. 

Embossed labelling tape (for ex¬ 
ample, Label-Mate) may be used in¬ 
stead, but this and other “panel type 
labels” are better added after the 
items are mounted. 

The coloured spots on the Control 
Panel are intended to help identify 
the settings of S4, VRl and VR2. 
The spots may be painted on or you 
can punch discs from coloured card 
and stick them in place. 


COMPONENT ASSEMBLY 
Depending on which battery holders 
you have, wire up according to Fig. 5 
or Fig. 6. Connect long enough leads 
to these to reach the terminal block 
positions when holders are in place. 
The holders should touch the inside 
face of rear panel support. These may 


then be screwed or glued to the base 
panel. Do likewise with the speaker. 

With reference to Fig. 4 mount all 
the components in place on the Con¬ 
trol Panel. It may be necessary to 
recess the Control Panel underside 
at locations Dl, D2 and D3 to properly 
fix the l.e.d. cUps/bushes, and SI S2, 
S3 to allow the fixing nut of these 
switches to be screwed on. 

Connect sufficient lengths of wire 
to these components to comfortably 
reach the terminal blocks. 

All terminal block positions are to 
be labelled on the Work Panel top 
side. A two-part label, actual size is 
provided in Fig. 7 and may be cut-out 
(or copied) and glued centrally on the 
Work Panel. With this done, the ter¬ 
minal blocks may be screw^ to the 
frame divider to align with these. 

With the Control Panel supported 
as seen in the photograph, all leads 
should be trimmed, insulation cut 
back and the stranded wire twisted 
and tinned (coated with scfider). Re¬ 
ferring now tQ Figs. 3 to 6, secure 
each of the leads, including battery 
and speaker, to their terminal block 
positions. 

It is important to connect the meter 
and l.e.d.s the correct way round. 
The meter will be marked with a “-I-” 
and a “ —” to correspond with 
“100/iA” and ve” on the terminal 
block. 

The two leads from an l.e.d. are 
polarity conscious being known as 
anode(a) and cathode(k). 

Also pay attention to connections 
from VRI, VR2 and S4 to avoid con¬ 
fusion during experiments later on. 

The wires to Cl should be as short 
as possible and be as far as possible 
from any other wires. 

Once you have checked and double 
checked the wiring, the Control Panel 
may be screwed in place and the 
batteries inserted. Pay special atten¬ 
tion to cell polarity when doing this, 
see Fig. 5 (or 6). Tlie rear panel may 
now be screwed on to complete the 
unit. 

LEAD SET 

A set of leads need to be made up 
to provide a means of interconnecting 
components on the breadboard and 
to the Control Panel components via 
the terminal blocks, see table below. 


Quantity 

Length (cm) 

8 

20 

10 

15 

10 

10 

8 

6 

10 

4 


We recommend 7/0-2mm p.v.c. 
covered wire. 

About 5mm of insulation should be 
stripped from each end, and the ex¬ 
posed strands twisted tightly together. 
Both ends should next be tinned to 
produce a suitable “plug” for insert¬ 
ing in the Verobloc “sockets”. t( 





Fig. 6. Wiring of the aiternative, in-iine battery hoiders. With this type of hoider, the 
tapping leads need tor be fitted with a soider tag as shown. This is then pushed between 
the appropriate ceiis to make the tapped connection. 
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By Dave Barrington 

Special Offer 

We strongly advise all our readers to 
take advantage of our Special Offer (see 
page 664) of a £1 off a Verobloc solderless 
breadboarding system module. 

Apart from its use in the new Teach-In 
series, this Verobloc is suitable for most 
instant circuit experiments before being 
committed to a final “hardwired" version. 
Also it will repay for its self many times 
over in respect of damaged components 
through one cause and another. 


Component Storage 

When considering items for the work¬ 
shop one item that seems to be regularly 
overlooked is the component storage bin 
or rack. However, if we are to make 
serious attempts at keeping the work area 
“clutter free” then these ar« well worth 
the investment. 

The price will, of course, vary according 
to whether you choose a single plastics 
or cardboard tray, or one of the multi¬ 
drawer cabinets available from most of 
our advertisers. 

Available in three sizes and three 
colours, red, blue and yellow, the latest 
range of polypropylene storage bins from 
Link-Hampson are easily stackable and 
feature a corrugated inner base. The new 
base, it is claimed, makes it easier to pick 
up smaller components, such as glass 
diodes and transistors, from the bottom 
of the bins. 

A moulded handle on the front of each 
“tray” has a slot for inserting an identifica¬ 
tion tab. Also, see-through bins are 


Storage bins from Link-Hampson. 



included in the range and have the advant¬ 
age of displaying their contents at a 
glance. 

The largest of the polypropylene bins, 
400mm x 156mm x 186mm deep, cost 
£2-05 and the medium size, 300mm x 
156mm x 186mm deep, £1-65. The 
smallest bins, 250mm and 130mm x 
149mm deep, cost 90p each. 

The storage bins can be ordered direct 
or for addresses of nearest stockists 
write to Link-Hampson Ltd., Dept EE, 
5 Bone Lane, Newbury, Berks. 

Using their experience in providing 
document storage systems for banks. 
Bankers Box are now producing a range 
of fibreboard bins which make excellent 
low cost component storage trays. 

This firm started by making document 
storage systems for banks, hence its 
name, but seeing possibilities in other 
fields it has applied its technical know how 
to broaden its range of products. The 
result is a flat-pack tray which folds into 
shape using no clips or staples. The folds 
are designed to provide plenty of strength 
and are grease resistant. 

The bins come in seven sizes from 
51 mm wide by 102mm high by 305mm long 
up to 203mm x 102mm x 457mm. Avail¬ 
able in packs of 10 the 102mm x 102mm x 
305mm size usually retails at £3-75 per 
pack. 

Further information can be obtained 
from Bankers Box, Dept EE, Doncaster 
Road, Kirk Sandall, Doncaster, DN3 1HT. 


CONSTRUCTIONAL PROJECTS 

Sustain Unit 

Some of the components called for in 
the Guitar Sustain could cause readers 
buying problems. 

First investigations reveal that it would 
appear only Watford and Electrovalue 
Electronics stock the 2N3820 field 
effect transistor (f.e.t.). The f.e.t. input 
op-amp type LF351 is stocked by Rapid, 
Watford, Maplin and Electrovalue. 


Although the jack socket SKI is listed 
as a standard type incorporating a double¬ 
pole double-throw switch this item is in 
very short supply. It does not appear in 
the Watford catalogue but we understand 
that they are able to supply this com¬ 
ponent. 

Of course, there is no reason why a 
single-pole on/off toggle switch and a 
standard jack socket should not be used. 
The layout of components within the 
case will, of course, have to be altered. 

Capacitance Meter 

The multiturn cermet trimmer potentio¬ 
meter (VR1) is available from most 
advertisers but check that it is of the 
correct physical dimensions for mounting 
on the circuit board. This component is 
fairly expensive and could be replaced by 
a standard skeleton miniature preset type 
of the same value. 

However, for the sake of accuracy we 
recommend that readers use the com¬ 
ponents specified in the parts list. 

EE Mini Lab and Teach-In '82 

For those readers who will have to 
master the art of woodworking when 
tackling the EE MiniLab, there is no need 
for dispair as most of the components 
required for the first few experiments in 
the Teach-In 82 series can be wired direct 
to the Verobloc “instant” circuit module. 

A list of complete kit suppliers for the 
EE MiniLab (ListH) and components for 
the first six instalments of Teach-In 82 
experiments (List 2) is set out in table 
below. 

One of the reasons for the price varia¬ 
tions (see relevent advertisements) is 
caused by component sourcing and the 
quality and type of the final selection of 
components used in making up the kits. 
This applies particularly to the meter, 
variable capacitor and battery holders. 

Popular Designs 

Most of the components called for in 
Popular Designs should be readily avail¬ 
able from advertisers. We see that some of 
them offer an identical size piece of 
board in packs of five. 


TEACH-IN 82 KIT SUPPLIERS 


Supplier 

LIST1 

LIST 2 1 

LISTS 1 &2 

Bi-Pak (p. 645) 

£15-65 

£8-94 

£23-00 

Electrovalue (p. 709) 

£16-56 

£6-32 

£21-79 

Greenweid (p. 699) 
Magenta Electronics 

£18-50 

£8-10 

£25-00 

(p. 700) 

£16-40 

£9-34 

£24 98 

A. Marshall Ltd (p. 696) 

£17-00 

£12-50 

£28 50 

T. Powell (p. 708) 

£19-75 

£10-50 

£26-50 

T.K. Electronics (p. 705) 
Watford Electronics 

£19-50 

£9-50 

£27-50 

(p. 641) 

£18-08 

£9-33 

£25-54 


NOTE 

(1) All prices are inclusive of VAT, postage and packing. 

(2) If Vero coupon is enclosed deduct £1 from List 1 price 
quoted. 

(3) Price quoted in last column applies only when Lists 1 
and 2 are ordered at the same time. Deduct £1 from this 
price if Vero coupon is enclosed. 

(4) For suppliers full address refer to page number follow¬ 
ing company name. 
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POPULAR 

DESIGNS 

COLLECTION of fen simple projects—comprising one from each 
volume of EVERYDAY ELECTRONICS 1971-1981. These have been selected 
to provide a wide range of subjects and fields of interest. 

Any of these designs can be built on the piece of Veroboard (Strip- 
board) given with this issue. 

V_^_> 



1 

Snap Indicator 

~ 672 

2 

Damp Locator 

673 

3 

Tape Noise Limiter 

674 

4 

Heads and Tails Game 

675 

5 

Continuity Tester 

676 

6 

Photo Flash Slave 

677 

7 

Fuzz Box 

678 

8 

Opto Alarm 

679 

9 

Soil Moisture Unit 

680 

10 

Ice Alarm 

681 


Newcomers to electronics should refer to page 682 for general information 
concerning construction of these projects, 

\ _ ^ ___ 


Everyday Electronics, October 1981 


















— IPOIPUJILi^® [D)Il©n©I^© — 

SNAP INDICATOR 

-- 


I N some games, such as snap and question games, it 
is necessary to know which person or team is 
first. If recognition of pairs or readiness to answer 
is declared by voice, it is not always clear who was 
first. 

The device described here was built to avoid this 
difficulty. Its simple electronic circuit is arranged 
so that when one person has pressed a button, a 
later response by the opponent is blocked; and an 
indicator lamp shows who was first. The circuit auto¬ 
matically returns to its original condition when the 
push-buttons are released, and hence is ready for the 
next turn. 


CIRCUIT OPERATION 

Transistors TRl and TR2 act as switches for LPl 
and LP2 that are in the collector circuits of the 
transistors. 

One push-button is operated by each player and 
S3 is the on/off switch. Normally SI and S2 are open 
and the transistor bases are held off and no collector 
current flows. 

If SI is now pressed, connecting RI to the base of 
TRl, this shifts TRl into conduction so that the indi¬ 
cator lamp LPl lights. Almost the whole supply 
voltage is dropped across LPl, so that the supply 
voltage between the negative line and TRl collector, 
R3 junction is very small. If S2 is now closed, TR2 
will not be turned on since its base will not be taken 
positive enough. Hence LP2 will not light. 

Should S2 be closed first, LP2 lights and LPl can¬ 
not be lit. 

Push-buttons SI and S2 are bell-pushes, suitably 
placed for each competitor. The button is pressed 
and held down, to show recognition of pairs or readi¬ 
ness to answer. LPl and LP2 are low-consumption 
bulbs (0 06A 6V) which limit collector current to a 
low value. 

When both pushes are released, the circuit returns 
to the normal condition. 


COMPONENTS 


Resistors 

R1 5-6kn R3 4-7kn 

R2 4-7ka R4 5-6ka 

All iW ± 10% carbon 

Transistors 

TRl, TR2 2N2926 silicon npn 
Lamps 

LPl, LP2 0 06A 6V bulb and holder 
Switches 

SI, S2 S.P.S.T. push button (bell push) 
S3 S.P.S.T. toggle (on/off) 

Miscellaneous 
B1 4-SV torch battery 

Veroboard: 10 strips by 12 holes 0-1in. matrix 
P.V.C. covered connecting wire (7 strand 
coloured) 


ASSEMBLY 

The complete unit is housed in a small box, ours 
was a wooden box made up for the job, but almost 
any small box will do. Holes are cut for the two 
indicator lamps (LPl and LP2), the on/off switch, 
S3, and the wires to SI and S2. 

The wires used to connect the circuit to SI and S2 
are twin core mains or bell wire. 

If a metal case is used it is a good idea to cover 
the metal area under the component board with 
insulation tape. 

For team games, leads to SI can run to two or 
more pushes connected in parallel, and leads to S2 
similarly to the required number of pushes. 
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DAMP LOCATOR 

-- 


T he device to be described is an inexpensive, 
simple, but effective, damp locator that will re¬ 
veal damp in a variety of normally non electrically 
conducting materials such as stone, concrete, plaster, 
papers and textiles. 

Since the device is intended to indicate a low level 
of dampness that is normally hard to determine by 
hand or eye, the use of a meter was not merited, and 
indeed by using an l.e.d. a fair portion of space and 
cost are saved. 


CIRCUIT DETAILS 

The two transistors, TRl and TR2, are arranged in 
a configuration known as a Darlington pair. This 
arrangement has the property of providing extremely 
high gain—approximately equal to the multiplied 
gains of TRl and TR2—with very high input imped¬ 
ance. Thus a small current flowing between TRl 
base/emitter causes a very much larger current to 
flow between TR2 collector and emitter. 

When the Damp Locator is placed upon a damp 
surface, a minute current is able to pass via that 
surface between the sensors. This small current pro¬ 
vides the base bias for TRl causing it to be in the 
conducting state and allows a larger current to pass 
through its collector and emitter to the base of TR2. 
This in turn allows TR2 to reach a state of conduc¬ 
tion allowing a current to flow through the light 
emitting diode, Dl, damp is indicated by the result¬ 
ant glow. 

In the absence of a conducting media between the 
sensors, the circuit draws negligible current from 
the battery, thus an on/off switch was not used on 
the prototype, the battery being removed during long 
periods of non use. 


COMPONENTS 


R3 1800 

i watt ± 10% carbon 


Resistors 
R1 lOOkO 
R2 15kn 
Capacitors 
Cl O OVF sub-miniature type 
Semiconductors 

TRl, TR2 BC108 or similar silicon np/j 
Dl TIL209 or similar light emitting 

diode 

Miscellaneous 

B1 5-6 volt Mercury type PX-23 
Veroboard 10 strips 12 holes 0-1in. matrix; 
small transparent plasiic box; 22 s.w.g. 
tinned copper wire. Connecting wire. 



Fig. 1. The circuit diagram of the Damp Locator. 


ASSEMBLY 

The unit should be housed in a plastic box. A 
metal case is NOT suitable. The sensor is made 
from two parallel strips of 22 s.w.g. wire threaded 
through four holes drilled in the base of the box. 
The finished unit should appear to have a “railway 
track” running across the bottom outer surface of 
the case. 


TEST 

Carry out the following test. Hold the battery fly¬ 
ing leads on the battei^ and touch the sensor lead 
(from B4) on the positive terminal of the battery. 
The diode should glow brightly. If this does not 
happen re-check and rectify. 
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TAPE NOISE UMITER 


I NEXPENSIVE portable cassette tape recorders are 
extremely popular, but they usually have only a 
rather limited output power, driving a small internal 
loudspeaker, and the noise level is rather high. 

The noise level cannot be entirely overcome, but a 
worthwhile improvement can be made by connecting 
the unit described in this article between the output 
of the recorder and the amplifier input. 

CIRCUIT DESCRIPTION 
Resistors R1 and R2 form a potential divider 
across the supply, and produce a low voltage supply 
for the field effect transistor, TRl. With only a small 
supply potential such as this, the d-s connections of 
the f.e.t. act as a simple resistor. With the gate ter¬ 
minal tied to earth via R4, its resistance is very low, 
at about 100 ohms, or even less. 

Resistor R3, together with the d-s resistance of 
TRl, R5, and C3, forms an attenuator. The main 
complication is C3, as its reactance (its resistance to 
a.c.) varies with frequency. It has a reactance of 
approximately 50 kilohms at lOOHz, but of only 
approximately 500 ohms at lOkHz. 

This means that the attenuation factor of the 
circuit changes with frequency. If one calculates the 
attenuation factor of the circuit at lOOHz, and IkHz, 
it will be found to be a little over one, which is 
barely noticeable. 

If it is calculated for lOkHz, it will be found to be 
almost exactly three, which is of course considerable, 
and will increase still further at high frequencies. 
This gives the required treble cut. 

Some of the input signal is fed via C4, VRl, C6, 
and R6, to the base of TR2. This is a high gain com¬ 
mon emitter amplifier, and the amplified signal is 
fed from TR2 collector, via C8 and R9, to a voltage 
doubling rectifier circuit, Dl, D2, and C7. The re¬ 
sultant negative d.c. bias is fed to the gate of TRl. 


COMPONENTS 

Resistors 

R1 68kn R4 lOOkn R7 IMfi 

R2 18ka R5 15kn R8 2-7kn 

R3 1-2kn R6 2-2kn R9 2-2kO 

All 1 watt carbon + 10% 

Potentiometer 

VRl 50kO sub-miniature preset, horizontal 
Capacitors 
Cl 100/iF elect. 10V 
C2 lOyuF elect. 10V 

C3 0 033//F 

C4 O-VF 

Semiconductors 
TRl 2N3819/7 channel f.e.t. 

TR2 BC107 silicon npn 
Dl, D2 OA91(2off) 

Miscellaneous 
B1 PP3 9V battery 

SKI, 2 3-5n-m Jack socket (2 off) 

SI s.p.s.t. rotary switch 

Veroboard: 0-1 in. matrix; battery clips for 
PP3: aluminium case 135 x 70 x 40mm with 
removeable lid; control knob. 


C5 10//F elect. 10V 
C6 0 033/iF 
C7 2-2pF elect. 10V 
C8 O-VF 



little or no effect, but on strong signals it will be 
large enough to cause the resistance of TRl to be 
greatly increased, to as much as a few megohms. 
Components C3 and R5 are virtually switched out of 
circuit, and the treble cut is thus removed. 

The tape hiss is less noticeable in the presence of 
high frequencies, than in the presence of low or 
middle frequencies; C4, C6, and C8 are given rather 
low values, so that the circuit responds more readily 
to high frequencies. 

ASSEMBLY 

Solder all the flying leads to the board; the leads 
should be about 70mm long insulated wire. The board 
should now he mounted in a suitable case by means 
of two 12mm long 6BA nuts and bolts. Finally, wire 
up the flying leads to the case-mounted components. 

ADJUSTMENT AND USE 

The “tape” or “radio” input of most amplifiers or 
record players has a fairly high input impedance (50 
to 100 kilohms), and should be used. Tlie unit can 
be used with amplifiers having fairly low input im¬ 
pedances (5 to 10 kilohms). 

Potentiometer VRl adjusts the level at which the 
treble cut is removed. Experiment a little using 
various settings. If this is set too high, tdpe hiss will 
be heard on low level signals. 



Fig. 2. Layout of component* on the Veroboard. 
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HEADS&X/ULS G4ME 

-Ec^'^g-^^ 


T his simple little novelty device demonstrates how 
it is possible to electronically simulate the tossing 
of a coin. 

The circuit is arranged so that it is purely a matter 
of chance whether the heads or tails lamp is illu¬ 
minated when the push button is pressed, the circuit 
thus providing the same effect as tossing a coin. 


CIRCUIT OPERATION 

The two indicator lamps are two light emitting 
diodes (l.e.d.s), D1 and D2. These are protected 
against passing excessive currents by the series re¬ 
sistors R1 and R4. Diode D1 is illuminated when TRl 
is turned on, and D2 will be illuminated when TR2 
is turned on. 

If VRl is igno#d for the time being, when the 
push button switch, SI, is depressed, the positive 
supply will be connected to the circuit. The transis¬ 
tors will obviously both begin to turn on, TRl receiv¬ 
ing its base bias current via R4, D2, and R3, and 
TR2 receiving its base current via Rl, Dl, and R2. 

It is, however, not possible for both transistors to 
turn hard on at the same time, as if TRl is turned 
hard on, only a fraction of a volt will appear at its 
collector, and TR2 cannot receive the necessary bias 
current to turn hard on. If TR2 turns hard on then 
the same is true for TRl. 

What happens when the supply is connected is 
that both transistors begin to turn on, but due par¬ 
tially to chance, and partially to a slight unbalance 
in the resistor values, transistor gains, etc. of each 
half of the circuit, one will begin to turn on faster 
than the other. In doing so it tends to starve the 
other transistor of base current as its own collec¬ 
tor swings towards earth potential. 

On the other hand this enables it to obtain a 
heavy base current from the collector of the other 
transistor, as this has its collector still at virtually 
the full supply potential. This regenerative action 
results in one transistor being biased to saturation, 
and the other being cut off. Obviously only only of 
the lamps will light up. 


COMPONENTS 


Resistors 

R1 4700 R3 82ka 

R2 82kO R4 4700 

All iW carbon ± 5% 

Potentiometer 

VR1 IkO horizontal skeleton preset 
Semiconductors 
TR1, TR2 BC109 silicon npn 
D1, D2 TIL209 or similar I.e.d. with holder 
Miscellaneous 

S1 push-to-make, release-to-break push¬ 
button switch 

B1 9V PP3 with connector 

Veroboard: 0-1 inch matrix size 10 strips by 

24 holes; case. 



Fig. 1. The circuit diagram of the Heads & Taiis Game. 


VRl, compensates for the component tolerances 
by supplying a higher supply voltage to one or other 
side of the circuit, and is adjusted by trial and 
error. 


ASSEMBLY 

Connect up the l.e.d.s and SI using approx. 75mm 
lengths of thin insulated wire. Make quite sure that 
the l.e.d.s are connected with the correct polarity. 

The front panel of a suitable case should next be 
drilled to take SI and the diodes. Switch SI is 
mounted in the centre of the panel, and the l.e.d.s 
are mounted to the right of this, one above the other. 


ADJUSTMENT 

Start with the slider of VRl ^t a central position 
and then press SI a number of times (25 or more). 
It will prohahly be found that one lamp lights up 
much more often than the other. If Dl lights up 
more frequently, then VRl should be adjusted 
slightly in an anticlockwise direction to compensate 
for this. If D2 lights up more frequently, then VRl 
needs to be adjusted slightly in a clockwise direction. 

Repeat this procedure until the circuit is properly 
balanced with each lamp lighting up approximately 
the same number of times. 
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CONTINUITY TESTER 

-- 


W HEN building and servicing electronic equip¬ 
ment, there are numerous occasions when 
some form of electrical continuity tester is required. 
It may be when tracing out the wiring around a com¬ 
plicated array of switches, or perhaps something 
more everyday such as checking for a break in a 
mains cable; sorting out the contacts of a wave- 
change switch; or checking a fuse which one 
suspects has blown. 

Tlie very simple tester described here produces an 
audible tone to indicate continuity. The unit is very 
simple to construct and is also quite inexpensive as 
few components are used. 


CIRCUIT OPERATION 

Ihe circuit consists of a relaxation oscillator, feed¬ 
ing a miniature speaker. 

A unijunction transistor, TRl forms the active 
component in the oscillator. Unijunction transistors 
have little in common with ordinary bipolar transis¬ 
tors except that they are also three terminal devices. 
The terminals are named differently though, being 
called base 1 (bl), base 2 (b2) and emitter (e). 

With no voltage present at the emitter, the base 1 
and base 2 terminals have a resistance of about 
three to 10 kilohms across them. Therefore, when 
the test prods are short-circuited, a current of about 
a couple of milliamps will flow through the loud¬ 
speaker via the unijunction. 

This does not, of course, take into account that Cl 
will have charged to the supply potential within a 
fraction of a second of the battery being connected 
and so there is about 9V at the emitter of TRl. 

If more than about half the supply potential is 
present at this terminal the emitter input impedance 
(which is otherwise extremely high) suddenly falls 
to a very low level and the base 1 to base 2 resist¬ 
ance of the device falls to about half its previous 
level. 

TTius, at the instant the test prods are touched to¬ 
gether, Cl discharges into the emitter of TRl and a 
pulse of current is fed to the loudspeaker via the bl, 
b2 terminals of TRl. 

Once Cl has largely discharged, TRl operates as 
previously described until Cl is charged via R1 to 
the trigger voltage once again. Then Cl will again 
discharge and another pulse of current will be fed 



COMPONENTS 


Resistor 

R1 6-8ka ± 10% iW carbon 

Capacitor 

C1 0-22/uF polyester type C280 

Transistor 

TRl TIS43 unijunction transistor 
Miscelianeous 
LSI 25 to 80 n speaker 
Bl 9V PP3 battery 

Veroboard 0-1in matrix; 10 strips x 11 holes; 
aluminium box; test leads and prods; speaker 
fret; PP3 battery connector. 


to the loudspeaker. This will continue in rapid 
succession causing a continuous tone to be emitted 
from the loudspeaker as long as the test prods are 
connected together. 

If a resistance of more than a few hundred ohms 
is present between the two test prods, TRl will cease 
to function and no audio tone will be generated. 


ASSEMBLY 

Virtually any small case can be used to house the 
unit, the minimum suitable size being about 100X70 
X 25mm. 


CONCLUSION 

When using the unit it should be borne in mind 
that if the circuit under test has a resistance of 
perhaps as much as several hundred ohms the unit 
will still produce an audio tone even though there is 
not true continuity. This is not a major drawback 
however as, if the resistance between the prods is 
more than just a few ohms, the volume of the tone 
drops and the type df note changes noticeably. 



Fig. 2. Layout of components on Veroboard and complete 
wiring details. 
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PHOTO FLASH SLAVE 

-2<DW- 


T here now seems to be a very wide range of elec¬ 
tronic aids available to photographers, and most 
such aids appear to be fairly complex devices. Al¬ 
though a photo-flash slave unit is probably the most 
simple of these devices it is nevertheless one of the 
most useful. 

A flash slave unit triggers a secondary flashgun 
when it receives a pulse of light from the main 
flashgun. 


CIRCUIT OPERATION 

A thyristor is a unilateral device, and it will there¬ 
fore only function properly if it is fed with a voltage 
of the correct polarity. In order to avoid any prob¬ 
lems here, a bridge rectifier consisting of D2 to D5 
has been added in series with the flash lead, and 
this provides a signal of the correct polarity to the 
thyristor (CSRl) regardless of which way round the 
flash lead is connected. 

Resistors R2, R3, and diode D1 form a simple 
Zener shunt regulator, and these limit the voltage 
which can be fed to the gate of CSRl via the photo- 
Darlington amplifier TRl. Capacitor Cl is needed 
in order to provide the current required to trigger 
CSRl. 

While Cl charges up it is receiving a current of 
only a few microamps for about one second. When 
the light from the main flashgun is received by the 
photocell (TRl), it’s normally very high resistance 
falls to a level of only about a few hundred ohms. 
This happens extremely quickly, and as a result Cl 
almost instantaneously discharges through TRl and 
into the gate of CSRl. Because the charge on Cl is 
released so rapidly, the discharge current is many 
times greater than the charge current. It is thus 
sufficient to switch on CSRl which then places a low 
impedance path across the flash lead and so fires the 
flashgun. 



COMPONENTS 

Resistors 

R1 4-7kfi R2 10Ma R3 10Ma 
All resistors are carbon ± 10% 
Capacitors 
Cl 220nF polyester 
Semiconductors 

TRl 2N5777 photo darlington npn 

CSRl 2N1599 200V 1A invristor or equiv¬ 
alent 

D1 BZY88C6V8 6-8V 400m W Zener 

D2-D5 IN4003 rectifier (4 off) 

Miscellaneous 

SKI extension lead for flash gun 
Small transparent plastic case, 50mm x 
40mm X 25mm; stripboard 0-1 inch matrix 10 
strips X 12 holes; small rubber grommet; 
solder. 


After the flashgun has gone off the current 
through CSRl falls to virtually zero and this com¬ 
ponent switches off. The circuit is then ready to start 
a fresh cycle when the flashgun is recharged again. 

ASSEMBLY 

Hie unit should be housed in a small transparent 
plastic case. 
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FUZZ BOX 


T he pop musician is being constantly bombarded 
with new and improved musical effects units, but 
still polling high in the popularity charts is the “old” 
Fuzz Box. 


CIRCUIT DESCRIPTION 
Input to the unit is at SKI a stereo jack socket 
wired to complete the d.c. power circuit when the 
input jack is inserted. The signal then passes to the 
op-amp via d.c. blocking capacitor Cl. Resistor R1 
sets the input impedance at 100 kilohms which 
should suit most guitars and electronic organs. 

The gain of the sustain 741 op-amp is controlled 
by feem>ack and is equal to: (VRl + R2 + R3)/R2. 
With specified values gain is from 6 to 92, depending 
on the setting of VRl. However, all output signals 
are limited to 600mV peak by the effect of Dl, D2 
in the feedback chain. VRl setting controls the rise 
time of the signals towards the diode clipping level 
and thus the high order harmonic content in the 
signal which determines the depth of fuzz. 

The resulting signal from the op-amp is reduced 
in amplitude by the potential divide action of R6 and 
R7, giving an attenuation factor of approximately 
four. Thus the maximum output signal via C3 avail¬ 
able for inputting to an amplifier is about ISOmV. 
This level will be maintained during the period of 
clij^ing (fuzz) and will then decay naturally to zero. 

liie 741 requires a split supply and this is derived 
by the potential divide action of R4 and R5 produc¬ 
ing + 4-5 volts with respect to the op-amp reference 
line which is decoupled by C2. 

A foot-switch SI is incorporated to allow the unit 
to be readily by-passed when desired. 


ASSEMBLY 

The assembled stripboard. Fig. 2 was mounted 
horizontally in a die-cast aluminium box. 


COMPONENTS 

Resistors 

R1 100kn R4 lOka R6 3-Ska 

R2 1 - 2 ka R5 10 ka R7 1 ka 

R3 10ka All i watt carbon film ± 10% 

Capacitors 

Cl, C3 O-l/iF plastic or ceramic 
C2' 10//F6V elect. 

Semiconductors 

IC1 741 operational amplifiers pin d.i.l. 
Dl, D2 1N4148 or similar silicon diode 
Miscellaneous 

SKI standard stereo jack socket 

SK2 standard jack socket 

SI s.p.d.t. successional action 

foot-switch 
B1 9V PP3 

VRl 100 kilohm carbon lin. 

Stripboard: 0-1 inch matrix 13 strips x 21 
holes; PP3 battery clip; aluminium diecast 
box; knob for VRl; connecting wire. 



BREAK IN COPPER STRIP 
ON UNDERSIDE OF BOARD 112) 



Attach the flying leads including the battery con¬ 
nector, Fig. 3, and then proceed with drilling the 
case. 

Screened lead should be used for input and out¬ 
put connections. 

A much harsher fuzz can be produced by connect¬ 
ing a 1 kilohm resistor across SK2, signal to earth. 
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OPTO ALARM 


T his simple single-transistor circuit is designed to 
sound a miniature audible warning device when 
light falls on to a photocell. The photocell is 
normally mounted in a dark room and the alarm is 
triggered when either the room lights are switched 
on or possibly when light from an intruder’s torch 
falls directly on to the photocell. 


CIRCUIT DESCRIPTION 

The photocell PCCl is an ORP12 light-dependent 
resistor which is located in the room to be protected, 
and is connected by means of PLl and SKI. Together 
with Rl, P(X)1 forms a potential divider: the voltage 
at the junction of Rl and PCCl varies with the 
amount of light striking the l.d.r. 

In absolute darkness the resistance of an ORP12 
is at least 10 megohms, and so the voltage at the 
junction of Rl/PCCl is very nearly that of the 
supply rail, 9V. Transistor TRl is therefore firmly 
switched off as its base is not biased. 

When light falls on PCCl, its resistance drops 
(albeit relatively slowly) and this causes TRl to 
switch on. A triggering pulse is therefore delivered 
to the gate of CSRl and this component conducts. 
The audible warning device (WDl) will therefore 
sound. 

The thyristor will now remain in this low imped¬ 
ance state even if the triggering signal is removed. 
The only way to reset CSRl and mute the alarm is 
to switch off the power supply. Resistor R5 will 
ensure that a minimum holding current is flowing in 
the anode-cathode circuit of the triggered thyristor, 
and so preventing any undesirable resetting. 


ASSEMBLY 

The prototype was built into an ABS “Bimbox” 
type 4003. This measures approximately 85X55X 
35mm and has an aluminium front panel. 

There should be no problems with the construction 
of the circuit; Fig. 2 illustrates the recommended 
arrangement of components. 



Fig. 1. The circuit diagram of the Opto Alarm. 


COMPONENTS 

Resistors 

R1 22ka R3 680Q R5 Ikft 

R2 4-7ka R4 2 2kn 

All iW carbon ± 5% 

Capacitors 
C1 150/rF16V elect. 

C2 O-l/uF polyester C280 or similar 
Semiconductors 
TRl BC178 silicon pop 

CSR1 MCR102 thyristor rated 30V 0-8A or 
at least 9V 100mA 

PCCl ORP12 or similar light dependent 
resistor 

Miscellaneous 

SKI 3-5mm jack socket (2 off) 

PLl 3-5mm jack plug 

WDl miniature 9V audible warning device 

Stripboard: 0-1 inch matrix, 10 strips x 24 
holes; case BIM 4003 or similar; twin-core 
flex; stranded connecting wire; 6BA fixings 
including 5mm spacers; 9 volt battery and 
connector; on/off switch. 


All interconnections between the component board 
and front panel can be completed with stranded 
flexible hook-up wire. 



Fig. 2. The layout of the componente on the 
topside of the stripboard 
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SOIL MOISTURE UNIT 


T his device has partly a novelty value, but also 
definitely does give some indication of when the 
soil that it is measuring is “wet” or “dry”. It may 
therefore help to give more consistent and successful 
results, assisting those who don’t have much luck 
with potted plants. 

CIRCUIT DESCRIPTION 
Most of the work is done by ICl, a cheap and 
readily available 741C op-amp. 

T^e variable resistor VRl, is wired between the 
supply lines and its wiper is connected to the invert¬ 
ing input. The setting of VRl therefore determines 
the voltage at pin 2, and this can be altered from 
-l-9Vto OV. 

At the non-inverting input we have the same sort 
of thing. The two probes, when inserted into soil, in 
effect form a resistor. The value of this “resistor” is 
dependent upon the moisture within the soil: the 
more moisture there is, the lower the value of this 
resistance. 

Assuming that VRl is at mid-position, when the 
soil is wet, we can say that the voltage at pin 3 will 
be lower than at pin 2. Therefore the output of ICl 
is low. Current can therefore flow through R2 and 
Dl, and “sink” into the output pin causing the green 
l.e.d. to light up. This is labelled wet. 

Similarly with dry soil, the high resistance of the 
soil ensures that pin 3 is at a greater voltage than 
pin 2. The output pin therefore swings high, and it 
allows current to flow through the red l.e.d. D2 and 
R3 to OV lighting up this l.e.d. This is labelled dry. 


ASSEMBLY 

A Bimbox type BIM2002/12 houses the unit. This 
handy-sized box measures 100 X 50 X 25mm. 


COMPONENTS 


Resistors 

R1 5-6ka R2 470n R3 680a 
All iW carbon ± 5%. 

Semiconductors 

IC1 741C 8-pin d.i.l. operational amplifier 
Dl TIL221 0-2 inch green l.e.d. 

D2 TIL220 0-2 inch red l.e.d. 
Miscellaneous 

VRl lOkn miniature horizontal skeleton 
preset 

SI single-pole push-to-make, release-to- 

break 

B1 9V type PP3 

0-1 inch matrix stripboard; 10 strips by 24 
holes; case, 100 x 50 x 25mm, Bimbox 
BIM2002/12 or similar; battery connector; 4BA 
fittings, threaded brass rod for probes; 8 pin 
d.i.l. socket; connecting wire; mounting clips 
for Dl and D2. 



il Moisture Unit. 


Any other plastic case can be used. 

The two probes are made of 4BA threaded brass 
rod about 120mm long. Connections to the probes 
are made by solder tags placed under the mounting 
nuts within the case. 

The two light-emitting diodes can be secured in 
position with either an appropriately-coloured lens- 
clip or a standard plastic fixing clip. 


SETTING UP 

With construction completed, set VRl to approxi¬ 
mately midway, connect up a battery and press SI. 
The red l.e.d. should glow. Bend the two probes to¬ 
gether at their tips so that they short together: the 
red lamp should extinguish and the green l.e.d. 
illuminate. 

If this happens the unit is ready to use. Set VRl 
to give the desired switchover point of the two indi¬ 
cators. Here it may prove useful if you have some 
small containers of soil available. The individual 
samples should have various levels of water content, 
ranging from dry to saturated. It. should then be 
possible to eventually adjust VRl until a desired 
sensitivity is obtained. 


) = BREAK IN COPPER STRIP ON UNDERSIDE 161 



Fig. 2. Stripboard layout and interwiring diagram. 
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• IPOIPIUIIL^® M 

ICE ALARM 

-- 


T his Ice Alarm warns the driver when possible con¬ 
ditions exist for the formation of black ice. It 
does this by monitoring the temperature outside the 
car. When this drops to about two or three degrees 
Celsius, slightly above freezing, the unit flashes a 
warning lamp on the dashboard. 


CIRCUIT 

The heart of the unit is ICl, a cmos multivibrator 
which has been wired up as a gated astable. This 
means that the device oscillates only when pin 5 is 
high, otherwise it is inoperative. 

Along with R1 and VRl, the thermistor forms a 
potential divider, the output of which is connected to 
the base of TRl. 

If TRl is on, pin 5 is high and so the i.c. oscillates 
freely. If the transistor is off, however, the reset pin 
is grounded through R2 and so the i.c. is disabled. 

As the temperature of RTHl decreases towards 
0°C, its resistance will increase and the voltage at 
TRl base will be reduced. Eventually a point is 
reached where the base terminal is 1-2V less than 
the emitter and so TRl must turn on. Pin 5 of ICl 
goes high, permitting it to oscillate normally; pin 11 
then presents a square wave signal to TR2 and this 
causes the indicator lamp to flash. 

Note that the lamp is normally fully alight to show 
that the Ice Alarm is on, but it flashes when RTHl 
detects a low temperature. 

Connections for the power feed and thermistor 
are taken by flying leads from the stripboard, 
through the case to a four-way screw terminal block 
mounted outside the case. 


INSTALLATION 

Ascertain whether the car chassis is positive or 
negative earth and connect this to the positive or 
negative terminal on the terminal block. The other 
supply wire should come from an ignition-controlled 
circuit (possibly at the fusebox), so that the Ice 
Alarm is not inadvertently left switched on when 
the ignition is switched off. 

The position of the thermistor module may be 
rather a trial and error affair. The unit is obviously 
not waterproof and so it must not be exposed to 
spray or road filth. Furthermore it needs to be placed 
away from the car’s exhaust system and cooling 



COMPONENTS 


Resistors 

R1 82kn R3 470ka R4 6800 
R2 22kn All iW carbon 10% 

Capacitors 

Cl 0 1/iF tantalum bead 35V 
C2 0-22|iF polyester C280 

Semiconductors 

ICl CD4047 CMOS mono/astable multi¬ 
vibrator 

TRl MPSA65 p/jp silicon Darlington 
TR2 BFY50 npn silicon 
Miscellaneous 

VRl 47kO miniature horizontal preset po¬ 
tentiometer 

RTHl VA1066S negative coefficient rod 
thermistor 

LP1 14V 40mA integral type MA lamp 
(amber) 

SI push-on, push-off single pole switch 
Case, 110 X 60 X 30mm, Bimbox type 2003/13 
or similar: stripboard, 0-1 inch pitch, 10 strips 
X 24 holes; 14 pin d.i.l. socket for ICl; four¬ 
way screw terminal block; piece of tagstrip 
for mounting RTHl; twin core flex, mounting 
hardware for circuit board; lamp holder for 
LP1. 


system—parts which get hot during normal opera¬ 
tion. 

Final positioning must vary from car to car. A sug¬ 
gestion is behind (i.e. inside) the front bumper. 



Fig. 2. Circuit board iayout and component inter-wiring. Note 
that the thermistor RTHl is not shown in this diagram but is 
cted to the terminal block via a long cable and located 
le remote location. 
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1 Any one of these Popular Designs can be built on a piece of stripboard 
(Veroboard) measuring liVin by.21 in, or 10 strips by 24 holes, such as 
the piece of board given free with this issue. Further boards of this size 
can be obtained from retailers advertising in this magazine. 

2 Before attempting to build one of these Popular Designs, read carefully 
the article and study the circuit diagram and the component layout 
diagram. Note the method of coding the strips (letters) and holes 
(numbers) of the stripboard. This helps positive identification of connection 
points on the board. See Fig. 1. 

3 Make any required breaks in the copper strips as indicated in the dia¬ 
grams. This operation is performed using a twist drill (hand held); or 
with the aid of a special tool which can be purchased. See Fig. 2. 



4 Solder in position the resistors, capacitors and semiconductors. Care¬ 
fully check the identity of the semiconductor lead out wires, also the 
polarity of electrolytic capacitors, before placing in position. It is advisable 
to use a heatsink when soldering semiconductor leads. I.C. sockets are 
recommended for the mounting of these devices. 

5 Any. other components such as potentiometers and switches that are 
mounted externally to the stripboard should be connected to the appro¬ 
priate points oh the stripboard as indicated. Use insulated (preferably 
flexible) wire of sufficient length to suit the mounting arrangements 
and general assembly of-the cdmplete unit. 

6 Note any special recomrneridations regarding the housing of the project, 
and the fixing arrangements for the stripboard within the case, Where a 
plastic (non-conductive)-case is specified do NOT use a metal one. 

V ___> 
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SimPlE iniRR RER 
RER10IE CORTROl 

Pulsed beam gives high efficiency and strong peak 
output using a single I.e.d. Receiver uses a special 
i.r. photodiode that does not respond to visible light. 
The receiver energises a relay which can be used for 
switching electrically operated apparatus. The i.r. 
remote control could also be applied as a burglar 
alarm. 


fRRRSISfOR IGRIIIOR 

This solid state replacement for the conventional car 
ignition system will improve m.p.g., extend spark plug life, 
minimise points wear and reduce demands on starter 
motor and battery. 



lOURHRIIER 


A self-contained electronic 
megaphone unit built around an 
LM380N audio i.c. and designed 
to feed either a small conven¬ 
tional loudspeaker or a horn 
speaker. The output power of 
1W is adequate for many appli¬ 
cations and enables the unit to 
operate for long periods from 
small batteries. 



NOVEMBER 19B1 ISSUE 
ON SALE FRIDAY, OCTOBER 16 


EKPERIRIERIRl CRVSIRl SEI 

A fascinating starter project for beginners of all ages. Easy to build and 
inexpensive in parts. Home-made coils cover medium and short waves. 
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Everyilay News 


ELECTRONICS AND 
MICROELECTRONICS 


KADIO ELECTRONICS FOR SCHOOLS 


With a new school tenn just starting it’s a humper 
month for the hard pressed physics teacher who, due to 
lack of qualified electronics teachers, is the one person 
invariahly “press-ganged” into running the school’s elec¬ 
tronics classes. 

Not to worry! Hard on the heels of our new beginners 
Teach-In 82 series comes news that, under the School 
Radio banner, the BBC Radio 4 will be starting on Septem¬ 
ber 22 a sound plus vision series for the teaching of elec¬ 
tronics in secondary schools, including practical work. 


With our new senes and_ 

keep the pupils happy and 
from the teacher. 

The arrival of this more 
ambitious project from BBC 
School Radio entitled Elec¬ 
tronics and Microelectronics 
is aimed at the 14 to 16 
year olds and is designed 
to introduce some of the 
developments which have 
taken place in the last ten 
years. 

The series consists of ten 
programmes and are accom¬ 
panied by five Radiovision 
film strips. Also complete 
pupils’ kits of component 
parts incorporating three 
transistors, two integrated 
circuits and a special soft¬ 
wood base (which take wood- 
screws for non-soldering 


i radio broadcasts, this should 
relieve some of the pressure 


experiments) are available. 
It is claimed that each kit 
is suitable for 3 or 4 pupils 
and costs £7-95. 

Full details of how to 
obtain the kit and the film¬ 
strips (which cost £5-70 each) 
are included in a 24-page 
Teacher’s Notes booklet. 
These notes which contain 
master copies of pupils’ work¬ 
sheets, are available Free 
from “Electronics and Micro¬ 
electronics” BBC School 
Radio, 1 Portland Place, 
London WlA lAA, on receipt 
of a A4 self-addressed enve¬ 
lope stamped at 20p. 

In collaboration with this 
BBC School Radio project 




BP Educational Service is 
producing a teachers hand¬ 
book entitled Microelectro¬ 
nics: Practical Approaches 
for Schools and Colleges. 
The book is meant to com¬ 
plement the -radio series by 
offering detailed guidance on 
choosing equipment and pro¬ 
jects which demonstrate prac¬ 
tical circuits. 

The book, price £2-75, is 
available from BP Educa¬ 
tional Service, PO Box 9, 
Wetherby, West Yorkshire 
LS23 TEH. 


Electronics and Microelec¬ 
tronics is produced by Arthur 
Vialls. The series can be 
heard on Radio 4 VHP on 
Tuesdays, at 2.20-2.40 p.m., 
starting September 22. 


MAPLIN ROADSHOW 


At the end of September ’81 Maplin are taking the Atari 
personal computers and their new Matinee Organ to five 
cities in the UK. This is a golden opportunity for mail order 
customers or anyone for that matter to actually see and 
handle these popular products and ask questions on the spot. 

A warm welcome (between 6 pm and 10 pm) awaits any¬ 
one wishing to enjoy a pleasant informal evening which is 
completely free, so make a note of the following dates in 
your diary: 

Newcastle upon Tyne, Friday, September 25, at the 
Grainger Room, Newcastle Centre Hotel, New Bridge Street, 
Newcastle upon Tyne. 

Edinburgh, Saturday, September 26, at the Rosebery 
Room, Grosvenor Centre Hotel, Grosvenor Street, Edinburgh. 

Manchester, Sunday, September 27, at the llUswater 
Room, Portland Hotel, 3 Portland Street, Piccadilly Gardens, 
Manchester. 

Birmingham, Monday, September 28, at the Malvern 
Suite, Birmingham Centre Hotel, New Street, Birmingham. 

Norwich, Tuesday, September 29, at the Riverside Suite, 
Hotel Nelson, Prince of Wales Road, Norwich. 
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Talking Memories 

A radio receiver and a television set 
which took the art of speech synthesis and 
recognition a stage further was demon¬ 
strated by Toshiba at a recent trade show. 
Although the prototypes are not in them¬ 
selves to be taken too seriously they 
provide a useful pointer to the future. 

The radio receiver is a fairly conven¬ 
tional hi f) unit, but it can be operated 
under voice control. Although interesting 
this, in itself. Isn’t new. Last year Toshiba 
was showing a television set that operated 
under voice control. You tell it to switch 
on, switch off and change channels. The 
new receiver is important because it can 
memorise, and mimic, up to ten phrases, 
each of two seconds in length. 

To "teach" the receiver to do what you 
want, you speak command phrases 
Into a microphone while microprocessor 
and memory chip store a digital coding of 
the words and dialect. Each stored 
phrase is then delegated to a switched 
function of the receiver. 

For instance if you speak the phrase 
"BBC Radio 4", the microprocessor and 
memory store the sound of your voice 
saying those words. If you delegate that 
stored command to switch to the frequency 
for BBC Radio 4, then whenever you 
subsequently shout "BBC Radio 4" at the 
receiver it will recognise the command 
and switch to the appropriate frequency. 

The breakthrough is in storage capac/fy. 
Ten phrases of two seconds each is a ^ 
second speech store. And as well as 
recognising the memorised phrases, the 
receiver can also speak them out as a 
check on what is memorised. 

This points to the imminence of much 
larger solid state speech stores, pro¬ 
grammable by the user. Imagine for 
instance a telephone answering machine 
on which the master message is recorded 
on a solid state memory, rather than a 
clumsy endless tape loop. 


Talking TV 

The other Toshiba development is a 
TV set which talks to the viewer. This is a 
digitally stored voice which is pre-pro¬ 
grammed to speak appropriate phrases at 


user-selected times. For instance a 
timer will switch the TV on in the morning 
with an alarm call and a spoken "Good 
morning" at any chosen time. 

At night the set will switch Itself off at 
a pre-appointed hour with a "Now I'll fade 
out—have a goodnight's sleep". If you 
turn the volume up too loud the solid 
state voice (in the prototype a very female 
voice) advises you to "remember the 
neighbours, lower the volume". 

An ultrasonic ranging device (not 
photoelectric as wrongly reported else¬ 
where) senses if anyone in the room is 
too close to the set. The voice then warns 
"Watch from a distance, for your eyes' 
sake". 

The ultrasonic sensor also detects 
when everyone has either left the room, or 
moved out of range of the set. "Now I'll 
fade out", says the synthesised voice and 
the set switches itself off. 


Chatter Box 

It now looks as if we shall get legal CB 
radio on 27MHz f.m. any day now. 

If recent experience in both Germany 
and Austria is anything to go by, it will 
rapidly become a craze, but a short-lived 
craze. The sad truth is that CB—even on 
f.m.—only “works” while the system is 
illegal and its use is restricted to those who 
are prepared to risk breaking the law. As 
soon as the system becomes legal, the 
electronics industry floods the market with 
cheap sets and these are heavily advertised. 
The number of CB users increases dramatic¬ 
ally and very soon no one can get a word 
in edgeways over the air. 

Journalists from Germany and Austria 
have told me that the airwaves there are 
now so cluttered with CB shouting that 
useful communication is impossible. 


Pacemaker 

When King Khaled visited London in the 
early summer of 1981, there was much 
publicity given for his heart ailment and 
the need for constant communication with 
his private surgeon in the USA. The word 
went round Fleet Street that King Khaled 
wore a miniature transmitter which pro.- 
vlded a direct link with a machine in an 
Ameiican hospital continually monitoring 
his heart beat. 

It was rumoured that King Khaled’s 
personal transmitter beamed signals up to 
a satellite, from where they were beamed 
down again to the hospital. "Money can 
buy anything these days", said the political 
correspondents, "Nonsense" said the 
science correspondents," satellite trans¬ 
mitters are too big to hide in your clothes." 

We’ll probably never know whether King 
Khaled was or was not hooked up to a 
heart monitoring machine in America, but 
it was certainly technically possible, des¬ 
pite what the science correspondents told 
their editors. The clue is to be found in an 
erudite article published in The Radio and 
Electronic Engineer, official journal of the 
lERE (Institution of Electronic and Radio 
Engineers). The article, titled "Manpack 
Satellite Communications Earth Station" 
was by coincidence published at almost 
exactly the same time as King Khaled 
visited the UK. 


Manpack Station 

To cut a long, technical story short the 
Royal Signals and Radar Establishment in 
Worcestershire has now built a prototype 
ground station for satellite communica¬ 
tion which can be carried as a military 
back-pack. Normally satellite linked gound 
stations are either permanent, with large 
dish aerials secured to the ground, or are 
mounted on a lorry. This is because the 
dish for such a ground station is around 
2 metres in diameter and the transmitter Is 
of between 30 and 60 watts power needing 
either a mains or generator supply to drive 
it. 

The RSRE manpack station is just 45cm 
X 45cm X 20cm in size, weight 17 kilos 
and draws only 30 watts of power from a 
battery. The aerial dish is built into the 
case and measures only 45cm in dia¬ 
meter. The system transmits either low 
quality analogue speech or a 50 baud 
telegraph signal. 

Although the unit is smail enough for 
one man to carry around on his back, it 
isn't used as a mobile back-pack. To 
transmit, the unit is dumped onto the 
ground and aligned with a sky satellite 
using Its built-in compass and signal 
strength meter. 

It would have been perfectly possible for 
for King Khaled to wear a radio micro¬ 
phone, of the type now routinely used by 
performers in TV studios, strapped close 
to his heart. This radio mic would transmit 
heart beat signals over a short distance 
to a back pack satellite earth station In 
constant contact with the American heart 
hospital. 

As I said we've no idea whether or not 
King Khaied actually used such a system, 
but it was certainly dangerous for Fleet 
Street science correspondents to dismiss 
the idea out of hand. But then, my experi¬ 
ence of Fleet Street science correspon¬ 
dents is that some of them are remarkably 
naive about up-to-date science. 
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RADIO WORLD 


Armchair travellers 

Whether or not one believes whole¬ 
heartedly in the modern cult of amateur 
radio "DXpeditions"—the setting up of 
stations on islands from which there is 
little or no regular operation—there is no 
doubt that two-way contacts, even brief 
ones, with out-of-the-way places still pro¬ 
vides an operator with a real sense of 
achievement, no matter how illogical this 
may be. Then again, compact h.f. trans¬ 
ceivers allow holiday-makers and tourists 
to set up stations from hotel rooms in, for 
example, the smaller European countries 
such as Monaco, Liechtenstein, Andorra, 
Aiand Islands and the like—and then be 
sure of plenty of contacts. 

In Europe theie are indeed very few 
places from which amateur operation does 
not take place; only Albania remains re¬ 
luctant to permit either the indigenous 
population or tourists to use amateur 
radio "rigs" in that very private country. 

The poor eariy summer this year seems 
to have made holiday operation more 
popular than ever. My own log shows that 
Liechenstein is proving a popular venue 
for German amateurs; a Dutch amateur 


Television Makes News 

This year’s NAB and Montreaux 
television equipment exhibitions fore¬ 
shadowed further significant develop¬ 
ments in the field of electronic news 
gathering (the use of electronic 
rather than film cameras in news re¬ 
porting). At both exhibitions were 
shown the first integrated colour- 
camera/video-recorder equipments, 
including a prototype unit based on a 
siMle-tube colour camera. 

Tne “Hawkeye” unit developed 
jointly by RCA and Matsushita 
C'Panasonic”) uses 12-inch tape cas¬ 
settes similar in size to the VHS- 
format domestic VTRs and providing 
20 minutes of broadcast recording 
time on each cassette. The single-tube 
Sony prototype unit is based on a 
new high-speed Saticon Trinicon form 
of pick-up tube and promises to elimi¬ 
nate many of the problems inherent 
in the accurate registration of the 
usual colour cameras which have 
three pick-up tubes; it should also re¬ 
duce battery consumption which is 
still a problem with many of the 
lightweight cameras taking 25 to 35 
watts. 

With integrated camera/recorders, 
the electronic news man could be vir¬ 
tually as “action ready” when he 
arrives on the scene as the traditional 
film cameraman with no interconnec¬ 
tion plugs, sockets and cables to 
worry about. But it may be some time 
yet before we see such equipment 
suitable for use in the European 625- 
Une system rather than the American 
525-line standard. 


By Pat Hawker, gsva 

with one of the small 10 watt transceivers 
has been telling me of the pleasures (and 
the mosquitoes) of the Northern Italian 
lakes while sitting on the terrace outside 
his holiday villa and a Greek amateur, 
normally located in Athens, has been 
praising the sunny beaches of Rhodes. 

Several Finnish amateurs have crossed 
over to Aland Islands in the Baltic and, as 
usual, I have been receiving strong signals 
from the Royal Navy Amateur Radio 
Society's station on HMS Belfast in the 
Pool of London with the special callsign 
GB4RW to mark the Royal Wedding. 


Ascension Island 

The recent contact that gave me the 
most pleasure was with Dave, ZD8DM on 
Ascension Island, a thousand miles off 
the coast of Africa in the Southern Atlan¬ 
tic. A tiny island that had always pre¬ 
viously eluded my calls, although back in 
1967 I was lucky enough to make a fascina¬ 
ting 8000 mile trip to Ascension on what 
was possibly the one and only press visit 
in the island’s history. 

This was at the time of the opening of 
the first Cable & Wireless 42ft satellite 


Trip Wires 

One problem for television broad¬ 
casters that seems to be on the in¬ 
crease in Europe is that of aircraft 
flying into the high television trans¬ 
mitting masts or the guy wires which 
surround them. 

A lOOfift mast in Luxembourg was 
snapped in two recently with fatali¬ 
ties both in the plane and among the 
technical staff at the transmitting 
station when an aircraft flew into it. 
In the UK a light aircraft from 
France recently crashed with fatal 
consequences when it hit the guy 
wires of the Dover television mast. 

A few years ago an American 
fighter aircraft hit one of the guy 
wires of the Caldbeck television mast 
in Cumbria and sliced off part of its 
wing. The military plane must have 
been very sturdily built, the pilot 
managed to fly it a couple of hundred 
miles back to its base. 

Poor Horace 

I suppose that in some ways it was 
rather sad that Horace, the BBC’s 
sub-tithng computer found it so diffi¬ 
cult to cope “live” with the Royal 
Wedding commentary—but it added a 
touch of light relief and Horace de¬ 
serves an Equity card as the year’s 
best up-and-coming comedian. 

It was a worthy try and I am sure 
that there must have been many hard- 
of-hearing viewers who benefited 
from the open sub-titling and who 
found Horace not only funny but also 
of tremendous help. 


communications terminal built on the 
island by the Marconi Company as part of 
the NASA Apollo network for the moon 
landings. Small though it is. Ascension 
supports more aerials to the acre than 
almost anywhere else on Earth. 

Ascension, a tiny volcanic dot in the 
vast South Atlantic, has no indigenous 
population but it supports changing com¬ 
munities of Britons, Americans and con¬ 
tract-workers from "neighbouring" St 
Helena, some 800 miles away. 

The island, in fact, is a remarkable mix¬ 
ture of the old and the new. Space and 
missile tracking stations (at that time it 
was near the end of the main American 
missile testing range), a large BBC over¬ 
seas relay base with numbers of 250k W h.f. 
transmitters, a long-established Cable & 
Wireless telegraph cable station linking. 
South America to Europe (and more 
recently»on the route of the South African 
telephone cable) with a mass of glittering 
brass telegraph instruments, local medi¬ 
um-wave broadcasting stations and other 
futuristic electronics co-exist with vast 
colonies of wideawake terns and enor¬ 
mous green turtles. 

While on the island I spoke over the 
satellite circuit to an American amateur in 
the NASA base in Maine—and many of 
the BBC and C&W staff who spend just a 
few years on this remote island are 
attracted there by the chance to operate 
with the rare ZD8 prefix. The American 
community also often includes a few 
radio amateurs. 


Defence and H,F. Radio 

It is becoming increasing clear that 
there has been a real revival of interest in 
h.f. radio communications systems among 
British and NATO Defence planners. 
According to a recent article by C. R. M. 
Noonan in the Marconi journal “Communi¬ 
cation & Broadcasting", the NATO coun¬ 
tries are currently planning to spend over 
£100 million on such long-established 
communications techniques as relatively 
low-speed radio-teleprinters, unprocessed 
analogue speech (ssb) and hand Morse. 

It is recognised that this picture does 
not conform to the now accepted image of 
modern radio communications and may 
even seem "old hat” when compared to 
wideband, high-speed data and multi¬ 
channel digitally-encrypted links for 
speech. But h.f. is seen as having a num¬ 
ber of special, almost unique, advantages 
while there is a growing belief that com¬ 
munications based on space satellites are 
vulnerable to enemy action. It is also ac¬ 
cepted that with hand Morse operating 
one can continue to pass traffic in con¬ 
ditions which would defeat other systems. 

There is also, it would appear, an in¬ 
creasing concern with the possible effects 
of the electromagnetic pulse (e.m.p.) that 
would follow a nuclear explosion in the 
upper atmosphere. It has been suggested 
that a single explosion, about 300 miles 
above the Earth's surface, could put out 
of action solidstate radio and electronic 
control equipment (including computers) 
over much of a continent unless inore 
effective ways of "hardening” equipment 
are adopted. 

For this reason we may see a revival not 
only of h.f. but also of miniature valves In 
place of the much more e.m.p.-vulnerable 
solidstate devices. There is some evidence 
that this course is already being followed 
in the USSR. 
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CONCISE PARTS CATALOGUE 


OUT NOW! 

AMBIT’S NEW CATALOGUE 


In an attempt to collate and oiganize our bui^geoning rai^ 
of ‘stock’ components (now over 7000 line itenw), we have 
at last produced a ‘concise’ 80 page parts catak^ to 
supplement the popular ‘Tecknowledgey’ series of Voidy’ 
applications catalogues, which now liste a wide range of basic 
components - as well as our unique RF and Communication 
components. The World of Radio and Electronics 
everything the informed electronics user needs, at prices 
which we guarantee will match the lowest on the market for 
equivalent product. 

Prices appear on the page alongside the part numbers, and 
the catalogue is now updated quarteriy - available either 
direct from here (60p all inc) or at most newsagents and 
booksUlls where you can find electronics publication. So 
as well as all the ‘run-of-mill’ items like resistor, 
hardware, solder etc - you now have the first genuinely 
complete parts source for the radio, communication, elec¬ 
tronics, computer user. 

Ambit International 
200, North Service Road, 
Brentwood, 

Essex CM14 4SG 


• Moulded adjustable tray in base 


• 2 sided Reversible Multi-purpose 
tool pallet 

• Document area 

• 90° opening lock back stays 

• 3' deep ABS lid and base 

• Twin handies with 8 fixing points 
on aluminium frames 

• Burst proof toggle locks with keys 


• Heat sink for hot soldering iron 


Dimensions TL 99 17" x 12" x 6" split (shown) 
also available TL100 19" x 14" x 6" split 
Tools NOT included. British made. 

Money back guarantee. Allow 7-21 days for delivery. 

I ProducU Ud. Ermine Hou«e, Port St, 6o<lm«nclmt«r, C«mbi. PE U 8BA 
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INTRODUCTION TO 



THE “AND” GATE 

The AND gate is equivalent to relays (switches) in series, see 


rig. 0 . 1 . 

An output will be obtained if A and B are energised, that is 
it A AND B are at logic 1. 


Boolean Equation 

AB=S for two inputs 
ABC=S for three inputs 


1 RELAY 1 

1 COIL 1 

'■P-, 

1 RELAY 1 

1 CCTL 1 

' N.O. RELAY 

IDGKII contact 

1 N.O. RELAY 

CONTACT 

INPUT .. 

OUTPUT, S 


Fig. 6.1. A 2-input AND gate made up using relays. 


Symbols 

A number of different symbols are currently in use for rep¬ 
resenting logic gates: Fig. 6.2. shows most commonly found 
AND symbols. Types shown in (a) in each “symbol” diagram 
are those used in E.E. 
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Truth Tables 

In order to see at a glance what combination of inputs give an 
output. Truth Tables for a particular gate or circuit are con¬ 
structed. 

Truth Table for a Two Input "AND" Gate 



The more inputs a gate has, the more complicated the truth 
table becomes. For example, if a gate has ten inputs the number 
of possible combinations of the inputs will be 1,024. In order to 
be certain that none of the possible combinations have been 
omitted the following procedure is useful: 

The number of possible combinations is given by the formula: 
Number of combinations ==2" where n is the number of inputs. 

Once the number of combinations has been established, 
allow this number of lines, and number them in binary, starting 
at 0. 

example 

To construct a Truth Table for a three input “and” gate. 
Since there are three inputs the number of combinations are: 
2»=8 

Now draw eight rows and number them in binary, from 0 to 
7 as shown. 



Inputs 

ABC 

Outputs 

ABC=S 

0 

0 0 0 

0 

1 

0 0 1 

0 

2 

0 1 0 

0 

3 

0 1 1 

0 

4 

1 0 0 

0 

5 

1 1 0 

0 

6 

1 1 0 

0 

7 

1 1 1 

1 



connected in parallel. 
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Symbols 


THE "OR" GATE 

The OR gate is equivalent to relays (switches), in parallel. See 
Fig. 6.3. 

Boolean Equation 

A+B=S For two inputs 
A+B+C—S For three inputs 


Symbols 



Fig. 6.4. Three different ways of representing OR gates in a 
circuit. 


Truth Tables 

Two Inputs Three Inputs 



A ^B C 

Output 

A+B+C=S 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

0 

1 

1 

1 

1 

1 

1 

1 


THE "NOT” OR "INVERTER" GATE 

The NOT or inverter gate is the special case of one input only, 
and it turns logic 0 into logic 1 and vice-versa. 

Therefore it turns A into and A into A. 

In other words we get an output if there is no input, so it is 
equivalent to a normally closed relay or switch. 



Fig. 6.5. Shows how a relay may be used to realise a NOT (or 
INVERT) function. 


Truth Table 



Output 

A^S 

0 

1 

0 


Boolean Equation 

A’^S 


—“CP” 

Fig. 6.6. Some symbols seen in use for representing a NOT 
gate in a circuit. 

THE "NAND" GATE 

NAND means “not and”, that is there is no output if and B 
are both at logic 1. 

Boolean Equation 

Since AB means A and B, and a bar means not, it follows 

that: _ 

AB means NOT A and B. 

The Boolean equatiOTS for a “nand” gate are: 

for two inputs 

ABd=S for three inputs^ _ 

If we apply Demorgan’s Theorem to AB we get A+B=S 
This represents two normally closed switches or relays in 
parallel. Therefore a nand gate is equivalent to Fig. 6.7. 



By comparing the “nand” truth table with that for the 
“and” gate we will see that it is the inverse, in other words it is 
an “and” gate followed by a “not” gate, and the symbols 
show this. 


Symbols 



Fig. 6.8. Common symbols for representing NANO gates. 


TO BE CONTINUED 


Two Inputs 


Inputs 

A B 

Output 

AB=S 

0 0 

0 1 

1 0 

1 1 

1 

1 

1 

0 


Inputs 

ABC 

Output 

ABC=S 

0 0 0 

0 0 I 

0 1 0 

0 1 I 

1 0 0 

1 0 1 

1 1 0 

1 1 1 

C 

1 
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CAPACITANCE 


BY J.R.W.BARNES 


I T is inevitable that at some stage 
most constructors will be faced by 
an unmarked or suspect capacitor. 
How do you measure capacitance? 
Most multimeters don’t have capa¬ 
citance ranges, the traditional L.C.R. 
bridge is e^qpensive and difiScult to 
use. Surely a direct reading capa¬ 
citance meter could be designed. As 
is the first step in any design, the 
desired spec^cations were chosen. 

(1) The ability to measure most capa¬ 
citors encountered in electronics 
excluding electrolytics. 

Useful measurements can be made 
with the prototype of capacitors 
between 50pF and l/iF. 

(2) A linear scale is very desirable. 

(3) An accuracy of around 3 to 5 per 
cent can be obtained depen^ng 
on the calibration standard (see 
later). 

(4) The decision to make the unit 
mains powered was taken because, 
unlike a multimeter, a capacitance 
meter has few uses outside a 
workshop. 


CIRCUIT 

The full circuit of the Capacitance 
Meter is shown in Fig. 1. 

To ease explanation and promote 
understanding the circuit can be split 
into four sections: pulse generator, 
monostable multivibrator, meter cir¬ 
cuit and power supply. 

The pulse generator is based on a 
unijunction relaxation oscillator. Cl 
charges through RIO and VRl until 
the voltage across Cl equals the 
supply voltage multiplied by the in¬ 
trinsic stand-off ratio of the unijunc¬ 
tion, approximately equal to 7V. The 
capacitor is then discharged through 
the emitter/base 1 junction of the 
unijunction transistor TRl resulting 
in positive pulse across R12. This 
turn TR2 on, reducing the voltage at 
pin 2 of ICl below Vcc, and so 
triggering the monostable. VRl is the 
calibration control; it controls the 
frequency with which the monostable 
is triggered. 


TIM.NG RESISTOR 

The widely used 555 i.c. was selec¬ 
ted for the monostable primarily for 
its ability to handle wider variation 
of components in its timing circuit. 
Upon application of a trigger pulse, 
the unknown capacitor connected to 
SKI and SK2 is charged through the 
timing resistor (one from R1 to R9 as 
selected by the range switch Sla). 
When the voltage across the capacitor 
reaches h Vcc the capacitor is dis¬ 
charged. For the duration of the 
timing cycle the output pin 3 on ICl 
goes high, this period being equal to 
11 RtC (where Rt is one from R1 to 
R9). 

When the output is high D1 cm- 
ducts allowing C3 to charge through 
R15. The voltage across C3 is indi¬ 
cated on the meter MEl. The deflection 


COMPONENTS 


Resistors 

R1 lOMn R6 33kn 

R2 3-3Mn R7 lOkQ 

R3 IMn R8 3-3kn 

R4 330kfi R9 Ikfl 

R5 lOOkn 

All iW metal oxide ± 2% 

(e.g. Electrosil type TR5) 

RIO 10kU 
R11 220fi 

R12 2200 

R13 2-2kn 

R14 2-2kn 

R15 lOkO 

All iW carbon 

Potentiometer 
VRl IMO fin square multKurn 
cermet trimmer 

Capacitors 

dCi lOnF polyester, axial 
C2 lOOnF ceramic disc 
C3 100/iF 16V elect., axial 
C4 100/iF 25V elect., axial 
C5 lOnF ceramic disc 

Semiconductors 

D1-3 1N4148 small signal silicon 
diode (3 off) 

TRl 2N2646 unijunction 
transistor 

TR2 2N3904 silicon npn 

ICl NE555 timer i.c. 

IC2 pA7812 regulator 12V 1A 

Miscellaneous 

MEl meter 500pA (SEW type 
MR65P) 

SKI insulated screw terminal, 
black 

SK2 Insulated screw terminal, 
red 

SI miniature Maka switch 
assembly and two 12-way 
1-pole wafers 

T1 mai n s tran sf ormer: 12-0- 

12V 100mA secondary 
Shipboard 32 holes by 23 strips 
0-1 in matrix. Case 100 x 100 x 
150mm. Miniature tag board 9 way. 
6BA nuts (8 off) and bolts (4 off). 
Veropins. Three core mains lead. 
Knob, skirted with index mark. 
Grommet for mains lead. 


Approx, cost excluding 

Guidance only L lO case 
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of the meter is proportional to the 
value of the unknown capacitor. 

The power supply consists of Tl, 
D2, D3 and C4 providing raw d.c. and 
IC2 providing a regulated 12V. 



LAYOUT IMPORTANT 

Begin construction with the strip- 
board; the layout given was carefully 
designed to minimise stray capacit¬ 
ance, and should be strictly adhered 
to. The stray capacitance shows up 
as residual reading of around 30pF 
on the lowest two ranges. This how¬ 
ever poses no problems, it is simply 
subtracted from the measured read¬ 
ing. 


HOW IT WORKS 


METER 



The unknown capacitor along with the resistor selected by the range ^ 
switch form the timing elements in a monostable multivibrator, the length 
of the output pulse being proportional to the unknown capacitor. The 
monostable is triggered at regular intervals by the pulse generator built . 
around the unijunction transistor. The output of the monostable is fed . 
to a low pass filter to produce a voltage proportional to the unknown 
capacitor. This voltage is displayed on the meter. >< 
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The normal practice of cutting the 
board to’ size, drilling the large holes 
for the meter terminals and breaking 
the strips, should be followed. Then 
insert the Veropins, i.c. socket and 
wire links. The resistors and capa- 
cit(H^ are then added. Finally the 
diodes and transistors can be soldered 
in place. Take care to ensure the 
diode, integrated circuit and the elec¬ 
trolytic capacitor are the right way 
round. A drawing of the stripboard 
is shown in Fig. 2. 

The prototype used a Sew panel 
meter type MR65P. If a different 
meter is used the position of the 
mounting holes may need adjusting; 
simply move the mounting hole and 
the positive ends of both C3 and D1 
accordingly. 

Mount toe range switch, two screw 
terminals and the meter onto the 
front panel. 


WIRING THE SWITCH 

The wiring details of toe range 
switch are shown in Fig. 2. Care 
should be taken to avoid over heating 
the range resistors R1—R9 as this will 
change their values and subsequently 
effect the calibration. 

Mount the main cireuit board 
onto rear of meter and secure with 
nuts on the terminal screws. 

The power supply was built on a 
small piece of tag board as shown in 
Fig. 2. Construction is straight for¬ 
ward, just take care to observe the 
polarity of toe diodes and the elec¬ 
trolytic capacitor. 

Solder toe mains lead to toe power 
supply board then feed this lead 
through the grommet hole at the rear 
of the case. 

Complete all the interwiring be¬ 
tween the range switch, test ter¬ 
minals, main circuit board and power 
supply board as shown in Fig. 2. 

The tag board is mounted together 
with the transformer on the rear 


panel of the case, with 6BA nuts 
and bolts. 

Place the front panel assembly in 
position and secure to the case with 
four screws. 


FRONT PANEL 

The large hole for the meter is best 
made by drilling a series of smaller 
holes and filing the resultant hole. 
Alternatively an “Abrafile” may be 
used. 


CALIBRATION 

In order to calibrate toe instrument 
a “standard” capacitor is required. 
It is best to use a standard of either 
0 01 /kF or 0-l/<F preferably 1 per cent 
tolerance. Simply connect the capaci¬ 
tor using short leads to the terminals, 
select the appropriate range and ad¬ 
just VRl for full scale deflection. This 
single process calibrates all the 
ranges. 

The meter scale should be linearly 
divided into ten, with flve sub¬ 
divisions between each. The main 
divisions should be marked 0 to 10 at 
the top of the scale. The bottom edge 
of the scale should be marked at the 
appropriate points “0”, “0-5”, “1”, 
“1-5”, “2”, “2 -5” and “3”. 

This will facilitate readings to be 
made on all the nine ranges. See 
Table 1 for range coverage. The 
values have been specifled in nano¬ 
farads throughout, though in practise 
/«Fs would be often used, certainly for 
the larger values. Table 2 provides 
at a glance conversion from nano¬ 
farads and picofarads to microfarads. 


USING THE CAPACITANCE 
METER 

When measuring capacitors take 
them out of the circuit by discon¬ 
necting one lead. This is most impor¬ 
tant because any parallel components 


will effect the reading. It is also 
advisable to discharge any capacitor 
before measurement as any stored 
charge could damage toe instrument. 


TABLE 2 


CAPACITANCE UNIT CONVERSION 

Each line indicates equivalents 


nanofarad 

(10-5F) 

picofarad 

(10*i2F) 

microfarad 

(lEHF) 

0-tftF 

lOOpF 

O'0001/.F 

0-3nF 

300pF 

0-0003j«F 

tftF ’ 

I.OOOpF 


3nF 

3,000pF 

o-cm/tf 

10nF 

10,OOOpF 

0-01/»F 

30nF 

30,OOOpF 

0-03/«F 

lOOnf 

100,CI0OpF 

0-1/rF 

300nF 

30O,0O0pF 

0-3/»F 

1.000nF 

I.OOO.OOOpF 

1/*F 


OTHER APPLICATION- 
BROKEN CABLE 

An ohmmeter will tell you if a 
cable is broken, a capacitance meter 
will tell you where. 



Fig. 3. Locating the break in a cable. 


Measure toe capacitance between 
toe two wires or toe core and toe 
screen at both ends. The ratio of the 
two capacitances is also toe ratio of 
the length from the break. In the 
Cx a 

diagram Fig. 6 — = —. 

Cy b H 


JACfr l>UJG & famuy... 


/REMEMBER SAYING YOU WANTEP TO FINP A HOME FOK’ 

I YOUR COMPLETE COLLECTION OF EVERYPAY ELECTRONICS 
/THAT WAS STACKEP ON YOUR BENCH? WELL. I FOUNP 
ONE FOR YOU. I GAVE THEM ALL TO A MAN COLLECTING 

Vfor an olp peopl£»s home.- 
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PRACTICAL ELECTRONICS- 


This easy to build 3 band stereo AM/FM tuner kit is designed 
conjunction with Practical Electronics (July issue). For ease of 
construction and alignment it incorporates three Mullard modules 
and an I.C. IF. System. 

FEATURES: VHF.MW, LW Bands, interstation 
muting and AFC on VHF. Tuning meter. Two back 
printed PCB's. Ready made chassis and scale. Aerial: 

AM - ferrite rod, FM - 75 or 300 ohms. Stabilised power 
supply with 'C'core mains transformer. All components 
supplied are to P.E. strict specification. Front scale 

size 1 0V2"X 2y2" approx, complete with diegrems end instructions 


STEREO 

TUNER 


SPECIAL OFFER! 


£ 21.95 


9 »» 

iii 


STEREO AMPLIFIER KIT 


HIGH POWER 

AMPLIFIER 

MODULES 

READY BUILT OR IN KIT FORM 



















































CONTINUE THEIR SPECIAL OFFER 


mini 20 

20kn/v d.c. 6-6kn/V a.c. 

multimeter 


only £19.50 

INCLUSIVE OF POST 
PACKAGE-V.A.T. 



The Mini 20 is an ideal instrument for the constructor. 
This special offer is a wonderful opportunity to acquire 
an essential piece of test gear with a saving of nearly £10 
on the normal retail price. 

The 26 ranges cover all likely requirements. Operation is 
straight-forward, just turn the selection switch to the re¬ 
quired range. 

RANGES; 

d.c.V: 100mV, IV, 10V, 30V, 100V, 300V, 1000V. 
a.c.V: 10V, 30V, 100V, 300V, 1000V. 
d.c.l: SOuA, 1mA, 10mA, 100mA, 1A, 3A. 
a.c.l: 3mA, 30mA, 300mA, 3A. 

Ohms: O-lkO, lOkn, lOOkn, IMO. 

Accuracy: 2%d.c. & resistance, 3% a.c. 
Dimensions: 105 x 130 x 40mm 
Movement protected by internal diode and fuse. 

The instrument is supplied complete with case, leads 

and instructions. 

For details of this and the many other exciting instru¬ 
ments in the Alcon range, including multimeters^ 
component measuring and electronic instruments please 
write or telephone: 




/Marshall’s 


TRAM8I8TOW8—JUST 8l 


IE OF OUR LAROE RANOE 


LINEAR INTEORATEP CIRCUITS 


IsP^OOD £1 


LM320T12 

LM^T24 

LM341^U 

LM342P12 


SAA5000 


02H ALARM 24 HR. 

26 ALARM/THERMOMETER t 


BC258A 
BC260C t.u 
BC261/A/B£0 
BC262/B £0 

BC266A/B £0 
BC307A/B 
BC30eB 
BCaOQA/ 

B/C 

BC347 


PRESEMSmSED POSITIVE POTO RESIST PC 


DOUBLE SIDE 


FUEL FLOW 


>R DIGITAL FUEL STRETCHERS 


Industrial Sales: 01-328 1009 Mail Order: 01-024 8582 24hr service 


PLEASE ADD POSTAGE/PACKING 60p UNLESS STATED. 
ALSO 15% VAT ON TOTAL 
ABOVE PRICES ARE MAIL ORDER ONLY 
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This regular feature provides an easy 
guide to circuit components and mat¬ 
erials and the techniques involved in 
building electronic projects. 

This month we look at resistors. 
• These are the most commonplace 
of components. 

Resistors fall into the following 
classes: 

(a) fixed value 

(b) variable (potentiometers). 


FIXED VALUE RESISTORS 

Some fixed value resistors are wire 
wound. These are only used for cer¬ 
tain special applications. 

The most frequently used fixed 
value resistors are small tubular com¬ 
ponents with lead out wires emerging 
from either end. There are four 
principal types: carbon composition, 


FOR 

BEGINNERS 




carbon film, metal film and metal 
oxide. All of these are available in a 
very wide range of resistance values 
—expressed in ohms (ft)—^from 10 
ohm to 1 megohm and even higher. 

The generally available “preferred” 
values are 10, 12,15. 18, 22, 27, 33, 39, 
47, 56, 68, 82 ohms, and decadal 
multiples of these. 

For example: 10, 100, 1,000, 10,000, 
100,000, 1,000,000 ohms. 

39, 390, 3,900, 39,000, 390,000, 

3,900,000 ohms. These are expressed 
in more practical terms as 39ft, 390ft, 
3 -9kft, 39kft, 390kft, 3 9Mft. 

It will be seen that k (kilo) means 
1(F and M (mega) means 10®. 


Fig. 1. Fixed vaiue resistors. Shown here 
are carbon composition, carbon fiim and 
metai oxide resistors of typicai wattage 
ratings. Aii are drawn to scaie and are 
actuai size. The circuit symboi for a 
fixed value resistor is aiso shown. 


COLOUR CODE 

The resistance value is indicated by 
coloured bands on the body of the 
resistor. This colour code is explained 
in the illustration. 

It is an excellent idea for beginners 
to obtain an assortment of resistors 
and practise working out the code. 


WATTAGE 

The physical size of these fixed 
value resistors determines the power 
they can safely carry, without over 
heating with possible degradation of 
rated ohmic value. Power (volts X 
amps) is expressed in watts (W). 

The forementioned values are avail¬ 
able in the following wattage ratings. 
Carbon composition: 0-125W, 0-5W, 
IW 

Carbon film: 0-25W, 0-5W, IW, 2W 
Metal film: 0-25W 
Metal Oxide: 0 -5W 


EAGE/t TO START? 

If you are handy with a light¬ 
weight soldering iron, try one of 
our Popular Designs. Read the 
notes on page 682. 

How to Solder will be the sub¬ 
ject of next month’s Square One. 
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LETTERS 


Good Choice 

I have just received my May edition of 
Everyday Electronics and have read 
the article concerning the introduction 
of 27MHz CB to England with great 
interest (and amazement). 

It is not my intention to argue the pros 
and cons for the introduction of CB— 
that is a domestic problem for your 
country and government however—I am 
surprised at the reasons quoted for choos¬ 
ing F.M. instead of A.M. viz, the inter¬ 
ference caused to TV, radio and hi-fi. I 
thought this would be a reflection on the 
“quality" of the radio, TV and hi-fi equip¬ 
ment. 

In my experience, the greatest majority 
of hi-fi problems are the result of in¬ 
adequate RF by-passing in the hi-fi unit, 
television receivers with open antennas 
(e.g. rabbit ears) and front ends which 
lack selectivity, likewise radios which lack 
selectivity. 

The nature of interference to other 
services is not mentioned so I will not 
comment further on that aspect. 

The New Zealand Post Office Engineers 
Department, whose job it is to check on 
interference as reported to them, issue 
several pamphlets outlining these prob¬ 
lems and state clearly that in most cases 
the fault lies in the hi-fi, radio and TV 
equipment and not in the transmitting 
equipment and suggest persons ex¬ 
periencing these problems contact the 
manufacturer/manufacturers agents who 
are generally helpful. I think the theory is 
something like "it is cheaper to cure on a 
one-off basis than build it into all equip¬ 
ment during manufacture". However, with 
increased population densities in the UK 
than in NZ this may not hold true. 

It would appear that of the 5,000 com¬ 
plaints the British authorities received as 
the result of CB equipment reflect not 
5,000, nor half that number, faulty CB rigs. 


but a figure approaching 5,000 faulty or 
poorly designed hi-fi, TV and radio units. 

Regardless of my critisism on this 
technical aspect, I feel sure that the 
choice to use frequency modulation is a 
good choice and that users of such mode 
will be pleasantly surprised how much 
superior it really is to A.M., especially in 
the mobile situation or a base station 
situation located on a main traffic route. 

Furthermore, as a licenced amateur, I 
cannot support the illegal useage of 
radio transmitting apparatus or radio 
spectrum by any party. 

I look forward to the comments of other 
readers and perhaps also the technical 
staff at Everyday Electronics. 

Peter Jones 2L1BVJ, 
Mt. Roskiil, Auckland N.Z. 


Control Wanted 

Has any reader a "Proops Drill-Speed 
Controller' ’ for which they have no further 
use? I am prepared to pay full price plus 
any postal charges. I have contacted 
Proop Brothers who no longer manu¬ 
facture this controller. 

If not, can any reader supply the circuit 
for same as I have all the parts to re¬ 
build my old one which I burnt out. 

I am a regular reader of “Everyday 
Electronics’' and really enjoy every part of 
it—carry on the good work. 

C. F. Hartley, 
Willington, Crook, 
Co. Durham. 


Most Fortunate 

While I am writing, I would like to thank 
you for your excellent magazine and add 
my voice to those in the "Keep it on Strip- 
board” lobby. When I first bought your 
magazine, in August 1980,1 had absolutely 
no knowledge of things electronic. I had 
bought one or two other electronic maga¬ 
zines and found that I could not make 
head nor tail of them. 

I then decided that I would buy one last 
electronics magazine, and, if I could not 
make sense of it, I would give up and see 
if bird-watching was at all interesting! 

Fortunately I bought Everyday Elec¬ 
tronics, and, although I did not understand 
much, I saw that there would probably be 


something for me in your series I.C.S 
Exp/a/ned which turned out to be excellent. 

Now I spend any money which I have on 
components and my desk is in an eternal 
mess—but thanks—I enjoy iti 
I feel that, while being excellent for 
experienced constructors. Everyday Elec¬ 
tronics is too good a beginners’ magazine 
to drive beginners away by putting circuits 
on p.c.b., which they (change thatto "we" I) 
will not wish to make. 

Alan Potter (age 15), 
Mount Vernon, Glasgow 


Most Worried 

I was most worried a few days ago when 
I acquired my July copy of Everyday 
Electronics because of the realisation that 
all but one of the projects featured used a 
printed circuit board (p.c.b.). 

I hope this is not a trend which will 
feature in further issues of EE for I prefer 
to use Veroboard than to laboriously draw 
and etch a p.c.b. 

R. S. Lewis, 
Port Talbot, Glamorgan 

It was quite by chance that the July issue 
contained four projects using printed circuit 
boards. 

We can assure you that this is not the 
commencement of a change of policy to 
switch over to p.c.b.s. We shaii continue, in 
generai, to publish the majority of projects 
using stripboard.—Ed. 


Beginner in Bristoi 

As a beginner in electronics, 1 am not 
sure of the different values of capacitors. 
Perhaps you could include an article on 
capacitor values in Square One. 

Robert Preddy (age 13), 
Bristol 

You did not give your fuil address Robert, 
so we hope you see this, in our most recent 
issues, capacitors were deait with through 
the Square One pages. These featured non¬ 
polarised, poiarised and variable capacitors. 

Write again with your compiete address 
and i wiii send copies of some other previous 
Square One pages that deait with capacitor 
values.—Ed. 



Readers’ Bright Ideas; any idea that is published 
will be awarded payment according to its merit. The 
ideas have not been proved by us. 


SOLDER HOLDER 

It seems to me that when soldering you need three 
pairs of hands—one to hold the solder, one to hold the 
board and component, and one to hold the soldering iron. 



I have devised a holder for the solder. You will need an 
old ball pen tube and a block of wood. First glue the tube 
to the wood as shown in the diagram then thread your 
solder through the tube leaving about 25mm showing at 
the end. A thin nail will hold the solder reel in position. 
It is now ready for use. 

David Hall, 
Selby, 
Yorkshire 
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I WHILE STOCKS LAST! \ 
^ ” MODEL 6110 

3'^ Digit LCD featuring 23 ranges 
with volts/ohms autorange, unit 
and sign indicators, 10 amp AC/DC, 
battery warning, low power ohms 
ranges. Range hold and continuity 
buzzer. Fuse protected. Resolution 
0.1 mV DC, 1 mV AC, 10 microamp, 
0.1 ohms. Supplied with battery and 
leads. 

Fitted top quality rotary switch. 


Was £85.95 as advertised by us 

Now £ 59.95 post paid. 

plus free carry case. 


■ LIMITED OFFERS 
WHILST STOCKS LAST 

■ ORDER BY POST OR 

11^ uuiTu AC/DC Current"20mA/200mA/10 amp. 

" DC Voltage (auto)-200mV/2V/ 

BARCLAY - VISA - 20V/200V/1000V 

ACCESS - TRUST AC Voltage-2V/20V/200V/600V. 

CARDS Resistance (auto)-200/2K/20K/ 

_ 200K/2000Kohm. 


ALSO AVAILABLE MODEL 6220 

As 6110 but without range hold and continuity buzzer. 
Only two AC/DC 200mA/10 amp ranges i.e. 22 ranges. 
Was £55.95. Now £42.95 postpaid. 




AUDIO ELECTRONICS 

OPEN SIX DAYS A WEEK • CALL IN AND SEE FOR YOURSELF 

301 EOGWARE ROAD. LONDON, W2 1BN, ENGLAND. TEL 01 724 3564 fomrall 

ALSO AT HENRYS RADIO. 404/406 EOGWARE ROAD. LONDON W2 H 


TEACH-IN ’82 


STARTS 
THIS MONTH!! 

Full set of parts as specified by “EE”. All new 
goods, despatched by return of post. 

★ All parts for the “MINILAB” only £17-50 + 
£1 post 

All components for first 6 parts of “TEACH-IN 
'82"£7-50 + 60p post. 

BUY BOTH SETS FOR £24 + £1 post I! 

Deduct £1 if Vero voucher enclosed 

FREE catalogue with all orders I! 

FREE component Identification Chart! ! 

FREE piece of Veroboard ! ! 

Send NOW to; (All prices inc. VAT) 

GREENWELD 

443D Millbrook Road, Southampton, SOI OHX 
Tel (0703) 772501 
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DEIMSHI KITS— 

Final offer on kit type SR-3A 


“ .... fun and entertainment 
as well as education” — 

(EVERYDAY ELECTRONICS mag.) 

This is the final opportunity to obtain this first-class 
multi-project kit at little more than its 1977 price! 
(Current value over £40). 

Circuits are constructed by plugging the encapsulated 
components into the boards provided, following the 
Instruction manual. Technical details are also given 
concerning each project. The components are used 
over and over again and you can design your own 
circuits too, or use the kit as a useful testing board. 
No previous experience of electronics Is required but 
you learn as you build—end have a lot of fun too. The 
kits are safe for anyone. 



All kits are guaranteed and supplied complete with 
extensive construction manual PLUS Hamlyn's 
"All Colour" 160 page book “Electronics" (free of 
charge whilst stocks last). 


Prices include educational manual, free book, VAT, 
p & p (in the UK), free introduction to the British 
Amateur Electronics Club. 


PLEASE NOTE OUR NEW ADDRESS. 
PERSONAL CALLERS WELCOME. 

Cheque/P.O./Access/Barclaycard(or23pforlllustrated 
literature) to ELECTRONI-KIT LTD., Dept. EE. 


ELECTRONI-KIT LTD. 

388 ST. JOHN STREET 
LONDON, EC1V 4NN (01-278 0109) j 
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COMPUTERS •AUDIO • RADIO •MUSIC • LOGIC • TEST GEAR • CB • GAMES • KITS 


Wednesday 11th November 10 a.m.-6 p.m. 
Thursday 12th November 10 a.m.-8 p.m. 
Friday 13th November 10 a.m.-6 p.m. 
Saturday 14th November 10 a.m.-6 p.m. 
I Sunday 15th November 10 a.m.-4 p.m. 


COMPONENTS •DEMONSTRATIONS •SPECIAL OFFERS • MAGAZINES • BOOKS 

ROYAL HORTICULTURAL SOCIETY'S 
NEW HALL, GREYCOAT STREET, 

WESTMINSTER, LONDON S.W.1. 




Whether you're buying or just browsing, 

I BREADBOARD '81 has sornething to offer you. 

















































DIY MUSIC & EFFECTS KITS 



prKt!«e|of^as|aor^15 ohm speaKers 

.“-siwafv. 











PHONOSONICS • DEPT EE16 • 22 HIGH STREET • SIDCUP • KENT DAI 4 6EH 
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IMUSICA 
MICRO 
24 TUN 
DOOR BE 

BUILD THE WORLD FAMOUS 

CHRONA-CHIME 

Give your friends a warm weicome. Yes, think how 
deKghted and amazed they will be to hear the 
musical Chroma-Chime play when they press your 
button! 

The Chroma-Chime uses a microcomputer to play 
24 well-known tunes. The kit is simplicity itself for 
ease of construction. Absolutely everything needed 
is supplied, including: 

I ★ Resistors, Capacitors, 

' Diodes, Transistors, 

I.C. Socket and all hardware^ ^ 

★ Texas InstrumentsTMS 

1000 microcomputer " ^ 

★ Comprehensive kit 

manual with full i 

circuit details V + 7 SP 

Ready built version also ^ 

available. Special offer price 

£15.95 Incl. pap. 


Plays 24 well-known tunes including: 

Star Spangled Banner, William Tell Overture, 
Greensleeves, Rule Britannia, 

Colonel Bogey, Oh come all ye faithful, 
plus many other popular tunes. 
if No previous microcomputer experience 
necessary 

★ All programming retained is on chip ROM 
if Fully guaranteed 
if Meal present any time 



CHROMATHONCS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE 
~ •''•’ •" DAYS FOR DELIVERY 


!/PO value £. 


or debit my ACCESS/BARCLAYCARD account no. 

I M I I M I I II I I I'm 


CHRomnmonies 



OCTOBER ISSUE get your 
FREE CB CALCULATOR 

■" giving all the Ten Four codes. 



• A special multi Rig review • A microphone survey 

• A Citizens Band Show preview • Legislation news 
• and Inside CB will cover how antennas work. 


SUPER VALUE PACKS AND COMPONENTS 



/ 2tp 22/16V 2Sp. 


4 STATION ROAD, CUFFLEY, HERTS. T*l: 01-44B1959. 


POPS COMPONENTS 

38/40 Lower Additcombe Road, Croydon CRO 6AA 01-688-2950 
W POPS SPECIAL OFFERS THIS MONTH W 
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il[ 


{/ecertaksiladhStMiioWifec-Computiag 


Look out for Wireless World’s striking new front cover. 

Editorial now includes electronics, radio, audio, video and computing. 

FREE THIS MONTH 

Exclusive reprint of Arthur C. Clarke’s 1945 article on 
satellite broadcasting. 


PLUS 

Hi-Fi Article—how todistinguish between amplifier and loudspeaker 
sound. 

Micro Article—how to connect microprocessors to other 
electrical/electronic equipment. 

Many other regular articles including world of amateur radio, news 
of the month, circuit ideas, new products and job opportunities. 

October Issue out rx>w only 70p. 



Everyday Electronics, October 1981 


705 




































Sinclair ZXBI Personal Coni|i 
Ihe heart of a system 
that growfs with you. 


1980 saw a genuine breakthrough - 
the Sinclair ZX80, world’s first com¬ 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
perfomiance and price. And the ZX 
Software library is growing every day. 
Lower price: higher capability 
With the ZX81, it’s still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro-processor, 
but incorporates a new, more power¬ 
ful 8K BASIC ROM - the ‘trained 
intelligence’ of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And theZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ' 


£ 49 . 


95 


Higher specification, lower price - 
how’s it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZX80! 


New 


manual 


New, improved specification 

• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

• Unique ‘one-touch’ keyword 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 

• Unique syntax-check and report 
codes identify programming errors 
immediately. 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

• Graph-drawing and animated- 
display facilities. 

• Multi-dimensional string and 
numerical arrays. 

• Up to 26 FOR/NEXT loops. 

• Randomise function - useful for 
games as well as serious applications. 

• Cassette LOAD and SAVE with 
named programs. 

• 1K-b^e RAM expandable to 16K 
bytes with Sinclair RAM pack. 

• Able to drive the new Sinclair 
printer. 

• Advanced 4-chip design: micro¬ 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 


Built: 

£ 69 . 9 ^ 


Kit or built - it’s up to you! 

You’ll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours’ 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com¬ 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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for only £49.^ 


MK-byteRAM 
pock for massive 
add-on memory. 

Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti¬ 
cated ZX Software - the Business & 
Household management systems 
for example. 


5indaii~ 

ZX8I 


Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 


useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long X 4 in wide) is supplied, along 
with full instructions. 


How to order your ZX81 


by cheque, postal order, Access, 


BY PHONE - Access, Barclaycard or Barclaycard or Trustcard. 


Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 

BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 

^ To: Sinclair Raaearch Ltd, FREEPOST 7, Cambridge, CB21YY. 


EITHER WAY - please allow up to 
28 days for delivery. And there’s a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 

Order”! 


Qty 

Item 

Code 

Item price 

E 

Total 

£ 


Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 

12 

49.95 



Ready-assembled SinclairZX81 Personal Computer(s). 
Price includes ZX81 BASIC manual and mains adaptor. 

11 

69.95 



Mains Adaptorfs) (600 mA at 9 V DC nominal unregulated). 

10 

8.95 



16K-BYTE RAM pack. 

18 

49.95 



Si nclairZX Printer. 

27 

49.95 



8K BASIC ROM to fit ZX80. 

17 

19.95 



Post and Packing. 



2.95 


□ Please tick if you require a VAT receipt TOTAL £_ 

*1 enclose a cheque/postal order payable to Sinclair Research Ltd, for £_ 

•Please charge to my Access/Barclaycard/Trustcard account no. 

•Please delete/complete as applicable. I_I_I_!_I-1-1_I-1-1-1-1-1-i 


1 1 1 1 1 1 1 1 1 1 i 1 i i i 1 1 1 1 1 1 

1 1 1 1 1 1 

FREEPOST - no stamp needed. Offer applies to UK only. 

EVE 10 
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TEACH-IN 82 




:{gi ■ tirsS 

)ecial Price List 1 and 2 ^ £26-50^^^ 


S“{SiirS.Er;rS 

ElI~rsS^^ 


T. POWELL 


£ O 
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PLEASE MENTION 

EVERYDAY 

ELECTRONICS 

WHEN REPLYING 
TO 

ADVERTISEMENTS 
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CLASSIHED 


The prepaid rate for classified 
advertisements is 28 pence per word 
(minimum 12 words), box number 
60p extra. Semi-display setting 
£7 • 24 per single column centimetre 
(minimum 2 -5cm). All cheques, 
postal orders, etc., to be made pay¬ 
able to Everyday Electronics and 
crossed "Lloyds Bank Ltd.” Treasury 


notes should always be sent 
registered post. Advertisements, 
together with remittance, should be 
sent to the Classified Advertisement 
Manager, Everyday Electronics, 
Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., 
London SE1 9LS. (Telephone 
01-261 5918). 


Receivers and Components 

TURN YOUR SURPLUS capacitors, tran¬ 
sistors etc., into cash. Contact Coles Hard¬ 
ing & Co., 103 South Brink, Wisbech, 
Cambs. 0945 4188. Immediate settlement. 


EVERYDAY ELECTRONICS Vols 1 and 2 
1971 to 1973 bound. Offers to M. Scivier, 
8 Bucknill’s Close, Epsom, Surrey. 


Veteran & Vintage 


VEROBOARD. 0-1 stripboards average size 
3'2ln X Sin, 2Sp each. Orders to Alco Elec¬ 
tronics, 5 Sharon Road, Westend, South¬ 
ampton. 


300 SMALL COMPONENTS. Transistors, 
diodes £1-60. 7LBS ASSORTED COM¬ 
PONENTS £3-95. lOlbs £5-25. FORTY 74 
series ICs on panel £1-60. 500 capacitors 
£3 00. List 20p refundable. Post 50p optional 
insurance 20p. J. W. B. Radio, 2 Barnheld 
Crescent, Sale, Cheshire M33 INL. 


100 MIXED ICs—Transistors-Diodes £2-25. 
Lists 25p. Sole Electronics, E/E, 37 Stanley 
Street, Ormskirk, Lancs L39 2DH. 


For Saie 


NEW BACK ISSUES OF “EVERYDAY 
ELECTRONICS”. Available 85p each Post 
Free, cheque or uncrossed PO returned if 
not in stock. BELL’S TELEVISION 
SERVICES, 190 Kings Road, Harrogate, 
Yorkshire. Tel: (0423) 55885. 


SILICON SOLAR CELLS 41n diameter, 1-5A 
at 0-45V £10-18 inc VAT. We also stock 
other sizes of cells and batteries also Solar 
Panels, Science Kits, Fresnel Lenses, Stir¬ 
ling Engines, Cardboard Computer Kits, 
Energy Books, Space Blankets. Send 50p 
for lists. Edencombe Ltd, 34 Nathans Road, 
North Wembley, Middlesex HAO 3RX. 


SECONDHAND ELECTRONIC TEST equip¬ 
ment including oscilloscopes, gen^-ators, 
psu’s.NORFAB PLANT AND MACHINERY. 
Telephone Potter Heigham (069-27) 721. 



all vintage sound 
th articles by top 
lophones, phono- 
vs, history, reviews, 

No.1 available. 
Billericay, Essex 


Books and Publications 


OUT OF PRINT Book Service. 17 Fairwater 
Grove (E), Cardiff. Send S.A.E. for details. 
PARAPHYSICS JOURNAL (Russian trans- 
lations): Psychotronic Generators, Kirliano- 
graphy, gravity lasers, telekinesis. Details: 
SAE 4in x 9in: Paralab, Downtown, Wilts. 
MUSIC MAKER. Typewriter Keyboard re- 
places piano type. Amateur organ builders 
send £1-00 for your copy—^post free— 
“QWERTONIC MUSICAL KEYBOARD” a 
new book by P. G. Roche to 71 Elmfield 
Avenue, Teddington, Middx TWll 8BX. 


Service Sheets 


Any single service sheet £1/L.S.A.E. 
Thousands different Repair/Service 
Manuais/Sheets In stock. Repair data 
your named T.V. £6 (with circuits £8). 
S.A.E. Newsletter, Price Lists. Quota- 

AUSEE, 76 CHURCHES, 
LARKHALL, LANARKSHIRE 
(0698 883334). 


BELL’S TELEVISION SERVICE for service 
sheets on Radio, TV etc. £1 plus SAE. 
Colour TV Service Manuals on requesL 
SAE with enquiries to BTS, 190 King’s 
Rd. Harrogate, N. Yorkshire. Tel: 0423 55885. 


OSCILLOSCOPE repair and calibration. 
Quick service, c»mpetitive rates. W. I. R. 
Electronics, 01-567 6816. 


Software 


NEW—ZX80/ZX81 Programmable Charac¬ 
ter Generator. Built £34-50. Keyboard Kit 
£19-50, built £25. Memory Expansion £9-95. 
UKIOI/Superboard P.C.G. Kit £39-95, built 
£45-50. S.A.E. for details. Haven Hardware, 
4 Asby Road, Asby, Workington, Cumbria. 


SIXTY-FIVE ZX81 PROGRAMS. Listing 
only £4 95, Barclaycard accepted. Includes 
many games, utility programs, home 
ffniance, maths, chequebook, plus more. 
Includes hints’n’tips, from SUSSEX SOFT¬ 
WARE, Wallsend House, Pevensey Bay, 


Educational 


COURSES—RADIO AMATEURS EXAMI¬ 
NATION. City & Guilds. Pass this important 
examination and obtain your G8 licence, 
with an RRC home study cotu-se. For details 
of this, and other courses (GCE profes¬ 
sional examinations etc), write or iffione: 
THE RAPID RESULTS COLLEGE, Dept 
JRl), Tuition House, London SW19 4DS. 
Tel: 01-947 7272 (Careers Advisory Service). 


_Miscellaneous_ 

BALLARD’S OF TUNBRIDGE WELLS have 
moved to 54 Grosvenor Road. No lists. SAE. 
All enquiries phone T/Wells 31803. 



HEATHKIT continuing education ET-3100 
trainer, also Sinclair DM 235 digital multi¬ 
meter, both new. Offers to 57 Ballaghmore 
Road, Portballintrae, Co Antrim, N. Ire- 



ORDER FORM please write in block capitals 

Please insert the advertisement below in the next available issue of Everyday Electronics for . 

insertions. 1 enclose Cheque/P.O. for £. 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 





































NAME. S.m/lo.-Cl.ssifl.clAdy.msem.nlM.n.a.r 

EVERYDAY ELECTRONICS 

King’s Rsnch Towsr, Stamford SIroot, London SE1 1 

Company raglatorad In England. Roglaterad No. S3S2S. Roglatared OIBca: King's Reach Towar, Stamford Straat, London SEt 9LS. word minimum 12 words Box No Mp extra 

IC. 
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Alt pwu ind mstructkms wkh Zener dkideprinu^ 

(kwW wound mains transfonner input 200-240 a.c. Out^-. 
avaiiabte6of7.5or9orl2Vdx.uotol(IOmA.Stat^yQLtiK._ _ _ 

PP »ATTEltY EUMINATOR. BRITISH MADE rjt CA 

nes. DELUXE Switch ed Mod el 3-6-74-9V. 400mi 
iNSTANT* BULK TAPE ERASER 



• 25(M)-250V80mA.6-3V3-5A.6-3V lA.' 

33<M>^330V 250niA, 6 3V 4A C.T. 3 V/6-3V 2A.J 

3000-300V 120mA, 2x6-3V 2A C T; 5V 2A.J 

220V 4SniA.6 3V 2A 
GENERAL PURPOSE LOW VOLTAGE 
2a55r3.*4!?2.Sl9.V 12. 15. 18.25 and 30V. 

1 amp 6.8, 10. 12. 16. 18. 20.24.30.36.40.48.60. 

2 amp 6 . 8 . la 12.16. 18. 2a 24. 3a 36.4a 48.60 . 

3 amp 6,8. la 12.16. 18,2a 24,30.36,40.48.60....! 

5 amp 6.8. la IZ 16. 18.20.24.30.36.40.48,60.. .J 


30V,2a.£3J8 £1 12-0-12V.2a. 

AUTO^TRANSFORMERS 115V to 240^*SOOW.Z^^^ 
CHARGER TRANSFORMERS - RECTIFIERS 


R.C.S. LOUDSPEAKER Si 


Sa 3in. £1-50. Sia £1-50. Sin. £3-50.12in. £4 


5^ 


C. ELECTRIC MOTORS POST 75p 
>ole.2«V, TAmp.tondte- I .J x 
2 pok 5 j^p. 

Sp.AdIt’’-o”'5 O.filJ.£2 95 


CHASSIS IS 1. 


PANELS IS LU 12 X iSn. £L30; 14 
36p; ^2 X Sin. 9^; 10 X 7in. SOp; 8x6 


TEELECTROIY 

5; 220/450V... 


.Mp W.|0/5W 


DE LUXE BSR HI-FI AUTOCHANGER 


Gmtrd^gle^yer 7 


■ Magnetic canridge.' £27.50 po; 


A. Diico Decs 3 speed nereo t9-95 Of £18 piRpoai (h 


Rapid Mail Ordat 6Sp ifimimuni poataga. Caller. Walcotna 
hrctay - Uccttt - Visa. LMs 3lg. Closad Wed. 

Radio Components Specialists 

337, WHITEHORSE ROAD 
CROYDON. SURREY, U.K. TEL; 01-684 1665. 


MAINS INTERCOM 



DOOR ENTRY SYSTEM 


I business / surgery should be ^ 

_ITRY SYSTEM in this day and agt 

modem way to answer the door in safety t 
wanted callers. Talk to the caller and admi 

only if satisfied by pressing a remote control t_ 

which will open the door electronically. A boon for 
invalid, the aged, and busy housewife. Supplied 
Diete d.i.y. kit with one internal Telephone, 
ide Speaker panel, electric door lock release 
type surface latch lock): mains power i 
r (4 pairs) SQft and wiring diagram. 1 
— 95 + VAT £9 00 + PAP £2 25. Kit with 
phones £69-95 + VAT £10 50 + PAP £2 45. 

e refund guarantee on ail items 


If you find 
an ad 

unacceptable, 
don't turn 
the page: 
turn to us. 


Every week, millions of advertisements 
appear in the press, on posters and in 
the cinema. 

Most of them comply with the rules 
contained in the British Code of 
Advertising Practice and are legal, decent, 
honest and truthful. 

But if you find one that in your opinion, 
is wrong in some way, please write to us 
at the address below. 

We would like you to help us keep 
advertising up to standard. 


The Advwti«ii«Staiidwdg Authaftty.* 


INDEX 

TO ADVERTISERS 
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Audio Electronics .. Cov. II, 6 
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Spimin Electronics.7( 
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Titan Transformers.64 
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Watford Electronics.64 
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Wilmsiow Audio .6S 

Wireless World .70 





































































































ELECTRONIC GAMES 



FOR FREE BROCHURES -TEL: 01-3011111 


























































For personal service visit one of our stores. 

Our new store at Hammersmith is conveniently situated near the end 
of the M4 and the North and South Circular Roads. 

There is excellent street parking on meters a few steps away and 
Hammersmith Underground Station is nearby. Call in and see us soon. 





!••• 


Over 100,‘(1)00^(?opies sold already! 
Don’t miss out on your copy. 

On sale now in all branches 
WH Smith ^ price £1. 

In case of difficulty check the coupon below. 


make it easy... 
with 

^ • Easy to build, 

• • ^superb specification. 

Comparable with organs selling for 
, up to £1,000. Full construction details 
ifi Electronics & Music Maker commencing 
March, 1981 issue. Back numbers available. 



X 

* Same day service on in-stock lines 

* Very large percentage of our stock lines in stock 

* All prices include VAT 

* Large range of all the most useful components 
X: First class reply paid envelope with every order 

* Quality components-no rejects-no re-marks 
■f Competitive prices 

* Your money is sate with a reputable company 

On price, service, stock, quality and security it makes 
sense now more than ever to make lYliSPIVIi your 
first choice for components every time! 


Post this coupon now. 

Please send me a copy of your 320 page catalogue. I enclose £1.25 
(incl. 25p p&p). If I am not completely satisfied I may return the 
catalogue to you and have my money refunded. If you live outside the 
U.K. send £1.68 or 12 International Reply Coupons. 


I ELECTRONIC SUPPLIES UD. ^ 

All mail to; P.O. Box 3, Rayleigh, Essex SS6 SLR. lei: Southend (0702) 554155 Sales; (0702) 552911 





















